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II. De Seriebus infinitis TraBatus . Tars Trima. 
AuBore Pecro Remundo de Momxiort. R. S. S. 


I 


(prop. 1 . Trob. 

Nvenire fummam terminorum qu ot libuerit Seriei 
hujus a x a n X a 2 « X &c. xa-]- p 


Lft 


a -\- n x a -j- z n x a 3 n X &c X a + p i 


a -j- 2 n xa + 3 » Xa -f- 40 x x -j- /> -p 1 0 
-p ^ -p 3 nx&c. Ubi eft # differentia data, tarn inter 
Fatftores continuos, a, a -\- n, a z n, &c ejufdem cu» 
jufvis termini, quam inter Fatftores homologos termino* 
rum diverforum in Serie continuata; atque ddignat p nu* 
nierum fa&orum hujulmodiin quovis termino. 

Solatio S ? er ,v defignetur primus Fatftorum in ultimo ter¬ 
minorum quorum fumma requiritur, atque fumma ilia eric 

xxx-\~»x&c.xx-\-pn — a — «x*Xi &c.xa~\~p — 1# 

E.l. 

Ex. 1. Proponatur Series numerorum naturalium 
1 -p z -p 3 4 -p fyc. & invenienda fit fumma toe 

terminorum quot funt unirates in numero z, qui in hoc 
cafu eft etiam ultimus terminorum quorum fumma requiri¬ 
tur. In hoc itaque c afu fu nt a — 1, n— 1, f = t, o c 
x — z. Unde fit x x_x 4- n X& c. xx -\-pn=zz xz-\~ t, 
a — n x ax &c. xa -\- p — 1 0 — o x 1, atque p J r w 

= ixi; adeoque Fumma quaefita eft ——- J —. 

Ex. 2. Invenienda fit fumma tot terminorum, quot 
funt unitates in numero z, Seriei t -p 3 6 -p 10 drc. 

NumerorumTriangularium. Numeri 1,3 1 6, io/}c, in hac 

E e e e e Serie 
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Serie fic fcribi pofiunt — — —— 


4 * S m 
z 


&e. 


z z z 
Hoc pa<fto, fepofito divifore dato z, Series revocatur ad 
formam Propofitionis, exiftentibus a — i, n~ i, & 
p — z. x — g. Unde fumma Seriei dup licata eft 

•ox I XI 


xx/jHM xx-f 1 ' 
. 3 


AT x* 4-» X* -1 - z 

3 


ade ogueh abi ta rati one divifo ris 2, S umma Serieiipfius eft 

xxAf-f-’X^ + z „ a , 2X«-1-t xa-fi . , o 

•-r——-» vel -i—, in hoc cafe 

z X 3 z x 3 

exiftente x eodem ae z. Ad eundem modum inveniun- 

turiummas cceterorura numerorum figuratorum, quoium 

ormulxjam vulgo innotefcunt. 

Ex. 3. Sint a —1, n = z, p = 3, ur fit Series pro* 
pofita 1 x 3 X 5 -h 3 x 5 x 7 4 - 5 x 7 x 9 -f &c. in. hoc 
itaq ue ca fu formu la fumm x fit 

XXXC -4- z XX ~1~4 y X -f- 6 

4* Z 


i— z* I X3 X y 


X X — 3. X X —J— 4* x —[— 6 -j— I c , y _ 

- 1 - '-f- - ! -- 1 — 2 . Verbi gratia, fi qux- 

ratur fumma decern terminorum, fit x — 19 (nempe ter¬ 
minus decimus in Serie Arithmetic® proportionalium, 

1, 3, 5, 7, 6 c.) adeoque fumma eft ---* — - X2,$ ~^~ 1 1 

O 

= z86So. Propofitio vero fic demonftratur. 


Drmonftratio. Sit Series quantiratum A, B, C, D, E,&e, 
quarum differentix conftituant Seriem a, b, c, d, &c. 
fnemp ut(\nx.a-= B — A, b — C — B, c = D — C,&c.) 
Hincftatim coHigirur eile a -\-b~C — A, a b -j- c — 
D .— a 4- b c d = E — A: & in genere aggre- 
gatum quotlibet terminorum Seriei a, b,c, d, C'c. xquale 
eft termino proxime mlequenti Seriei A , B, C, D, E, &c. 
raaldato termino primal. Pro A> B,C, be. fume terminos 
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# •* a* &c, H rf -] - v — t n . 4x4-b#x x 4 4 - 


p-'r in 


a -!- n * a - i n x * a~\- p • 




/>+• i » 

res fucceflivos ipfius 


p -h i» 

, e£r. hoc eft, valo* 


*■ x *r -!- » * Cfr. * x ~ p n 0 
----=====- ; & eo- 

M-* » 

ru m diffe rentiae, pro a, h, c, d , &c fum enda^ erunt 
4X/( -fnx&c* * **f p — l /?, 4 -j-» x <i-f x » x&c.'/. A~ypn, 
&c. qui funt ipfiffimi termini Seriei propofttse. Sed 
comparando has Series, ft te rminus a'ig uis Seriei pofte- 

rioris fit * x » i~ n x ©r. x a *f p — r », conftat termi- 
numjuno ulteriore m in S erie priori fore 

—— ~ —--7—--~ i - £ —. Summa itaque Seriei poite- 

p-T i n 


rioris ufque terminum &c .x * + p — t n 


m- 


cluftve eft 


£E. D. 


Axx-f — a — ttxax&c.* a-^p—in 

pT l if 


Scholium i. In hac propofitione continetur particula 
quatdam Methodi incrementorum, dequa ante biennium 
librum edidit D. Brook Taylor Soc. Reg. Lond. Seer, mihi 
amicitift conjun&iftimus. Librum ipfum adeac qui de 
ea methodo plura feire velit .• ad inftitutum noftrum fuftt- 
eit obfervare quanta interftt affinitas inter Method umhanc 
& Mechodum Fluxionum feu difFerenrialem Nam ut its 
Methodo differentials, ad inveniendum differentiaie ip¬ 
fius [x dignitatis x m , unum latus* convertendum eft in 
differentiam dx; & ortum ducendum eft in dignitatis 
Indicem m, ut lit m d x x m ~ 1 differentiaie quesfuum; fic 
in Methodo Tncreme ntor um Ad inveniendum Incrementum 
fadU hujufmdi xxx-tn* x 4 x n % (itH fattens x t x 4 n„ 

x 4* 2, tf 9 
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w »f % n, funt in progr.ejjione Arithmetica f cujus differentia 
Communis efi ipfius x Incrmentum datum n,) Faff orum mini¬ 
mus. x convertendus efl in Incrcmentum, & ortum ducendnm 
cjl in numerum Fdiorum, ut fit 3 n x «-f n x x -£• % n In. 
crementum quafitum, numero Faclorum in cafu expojito ex. 
iftente 3. Sic etiam ipfius * x * 4- n Incrcmentum fit 
2 n * x ~j~ n. 

2. Incrementa etiam Reciprocorum hujufmodi Fado- 
rum inveniuntur per eandem regulam ; hoc nempe oh- 
fervato, quod cum fit Divifio contrarium Multiplicatio¬ 
ns, vice ablationis minimi Fadorum, fit jam addendus 
alius fador ad hue uno Incremento major ; item quod 
Faclorum numerus fit feribendus cum figno negative. 

Hoc pado ipfius — Incrementum fie ~~~r“ ; ipfius 


i — 2, x n 

-===== Incrementum fit — =7= — tTtTZ ; & fic 


de aliis hujufmodi. Hoc facile probatur fumendo difie- 
rentias inter Integralium valores duos continues. 

3, Infiftendo veftigiis Methodi diredse, hinc colli- 
guntur praecepta Methodi inverfar, quibus inveniuntur 
integralia Incrementorum oblatorum. Applicetur enim 
Incrementum ohlatum ad Uteris Incrementum datum ; adda- 


tur Facior adhttc uno Incremento minor , & applicetur ortum ad 
numerum Faclor um fic auBotum . Sic e- g. oblato Incre¬ 
mento n x xv. x •j-nx fit primo x x x 4 . n 

x x 4. 2 n ; deinde x — nnxxx^-nxx^zn, addito Fa- 


dore * — n ; denique 


n x x x x 4. n 


quod 


eft Integrate quantum. Hoc quidem ubi Fadores funt 
Multiplicantes ; Ubi vero Fadores occupant locum divi- 
foris, mutatis mutandis, reguh hare eft, Applicetur Incre¬ 


mentum ohlatum ad Uteris incrementtmf datum ; rejiciatur 

Fa thrum 



( ) 

PaStorum mdxlmus, & applicetur ortum ad mmerum. 'Facts- 
rum reliffsrum cum ftgno negativo. Exempli gratil 

©blato Increment© --;-, fit prime 


.v x x 4" n * x 4‘ a u 


-. , deinde «--======■■, denique 

x x x n x x 2 n xxx -\* n 

- 1 —==, feu , quod eft Integrate 

1 ^ X X I "* J% 4 X x X ■' | ^ fi 

quaditum. 

4 , In cafu hoc novifiimo Integrate inventum, cum 
figno contrario, sequaie eft fummoe omnium Incremento* 


ruminSerie in infinitum continuati; v.g„ eft 


2 X * X —J— K 


x*x-\-nxx-\~%n 1 + 

-]- — ■ ======= — -r— 1 -~ —c- -f- drc. Nam in hoc ca- 

x -r 2, tt x x -f- j n x x -j- 4 n 

fu, fatfto # tandem infinito, evanefcic- 1 L=== , hoc 

eft, ukittius terminorum A, B, C; &c, fit nihil; <k ob 
contrarietatem fignorum Integral is & Increment!, vice 
— A exprimitar aggregatum per A. 


Lemma I. 

Per X defignetur terminus quilibet in Serie quavis 
numerorum M, N, O, P, &c ; per x defignetur locus 
termini iftius X in Serie illft ( v.g . ut fit x — i, quando 
defignat X terminum primum M, fit x ■= 2, quando 
defignac X terminum fecundum N, & fic de ceteris) & 
fine terminorum M t N, 0, P prima differentiarum pri- 
marum b, c prima difierentiarum fecundarum, d prima 
rertiarum, e prima quartarum, & fic porrd. Turn erit 

F f f f f X=M 
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t x —r , x—t x •—z , , 
JT-M-jrbx — : -|-cx—:—X —-—4"-«X 


x —i 


X 

x 


X- 


2 

4 


X 


I 

* — \ 
3 


+ 4 X 


AT 


X 


z 

AT - 2 


X 


A 1 


3 


x 


i z 3 

-|- < 4 e. Sequitur hoc ex tabula ^quacionum fag, 
66 . tradiatus noftri Effay a Andy [e, 

Lemma z. 

lifdem pofitis, per x defignetur terminus quilibet in Se» 
rie Arithmetic^ proportiona'ium a, a 4 - n. a -f- ^ n, &c. & 
fit jam X — A -j- B z, -f C z xz-j-y - 1 - D_z_x 
X £ 4 * a n “ 1 “ & z X £ » X z -}~ 2 n x z. -j- 3 n -|- (-re. 

Turn ipforum A, B, C, D, B, <&c. vaiores erunt. 

A = M 4 - b x —- -hex ——) 

1 n n 

+ d X-x —- x — - U 

• 44 f*i 44 *> M J 


. a 


n 


z n 


+ 


n 2 n 3 n 

—a — a—n — a—zn — a — 

«i — . .— V ...... ■— .. v ___ ' ... 


4- e * —“X 

n 2 n 


3 n 


<\n 


+ &c. 


, 1 , , —/*—» , j — a—n 

' = — X P + f X —-—• 4” * ■*-- 

n 


* a —• :t n 


n 


n 


%n 


— a — n — a—zn — a —, 
4 - c x — -— x ——-—x- <yr. 

* yi 1 *i 3 ^ W 

-a-zn -4-3# 


D-. 

E-. 


C — —x—”x c -Wx- 

n m # 

s 


2 

-a~zn 


•hr 


x-x —— d 4 - e x 

# 2/* 3 » 1 


» 2/r 

— 4 — 3 » 


- 4 ~ 






i * i , a 

X-- * x .- e 4- &c. 

2 n An- 


t 

n 


Qrdv 
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Ordo formandi coefticientes ipforum b, c, d, s, 
in his valoribus, per fe eft fads manifeftus. 

Demonflrati*. f^or.vam per x & z defignantur termini 
correfpondemesprogre/iionumArithmeticarum i, x, 3,4, 
&c & a, a n a -j- 2 n, a -J- 3 n, &c, indicabit x — 1 
numerum differentiaruni n qui in z continetur, ut fit 
—.... ■ T 

z — a -I- x — i n. Hinc St,v — 1 = -, x — 2 ~ 

1 n 


~ a , x — -——— &c. Subftituerdo ica- 
n J n 

que bos valores x —1, x —2, x —3, &c. in Serie 
Lemmatis praecedenris, &termi is in ordinem redadis, 
prodeunt ipforum A, B, C, &c. valores exhibici. 

Cor, Ubi a — n, prodeunt A, B, C t D, &c, per for-! 
mulas fimpliciores, nempe 

A r= M — b c — d -e &C- 


B = 
C — 
r> = 


— x h~— 

n 

j t 

n 2 n 

1 1 

— X — 
n 2 n 


2 c -j- 3 d — 4,e &c. 

Xe —I 3 7 -j- 6 e ~&c. 

x — X d C §■€* 

3 n 1 


Lemma 3. 

Symbolis X & x eodem modo interpretatis ac in Lern- 
mate piimo, Tint q, r, s, t, u, &c. generators Triangu* 
ii Arithmeti i cujus lineam traraVerfam, occupac Series 
M, N,0, F'g^drc in ordine oempeinverfo.ut fit q(-=z M) 
generator ulcrmus, r penukimus, s antepenultimus, & 
ficporrd. Tumerit 

^=l + fX —+1X—XJ+IX— 

- 1 - &s» 


Conftat 
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Conftat ex contemplatione ipfiusTrianguli Ariihmeti- 
d, quam exhibuimus pag. 6 3 tra&atus Ljfay d'Analjfe, &c. 
obi idem fufius explicatin'. 


Lemma, q. 

Jifdem ponds, & Symbolo z eodem niodo interprecato 
ac in Lent. z. fi fit X-=z A -j~ B z -}- C-z x & -f- n -j- Arc. 
mine Lent. z. erunt coefficiemium A, B, C, D, &c. valo- 
res. 


A = a -]- r x — 4-s* —* X 

—»a — a Ar n — a A- z n , , 

~yt x -—X - 1 — X--—- 4- drc. 

1 n zn 3 n 1 


I , — a — a — a - 

— Xr-W*- -f t* -x - 1 

n ft a 2 n 

I I | — a y 

— X ~~ X S-\- tX— - \-&C. 

n in n' 


a -f- n 


-j-Gfr. 


„ * 1 1 r , , 

D — — x x -X 1 4- &c. 

n zn 3 n 1 

Or do coefficientium in his valoribus eft manifeftus, 
& denionftratur Lemma ad modum Lemma!is z. 

Cor. 1. Ubi a — n, coefficientes, A, B, C, D, &c. pro* 
deunt per formulas ftmpliciores, nempe 



Cor. z. Unde ft generatorum q, r, s, t,u, aliquot 
iinc inter fe aequales, cxhibebitur X per formulam 
fimpliciorem, evanefcentibus aliquot coefficientium 
A B, C, D, & c. 


Sie 
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Sic exempli gratia, propofid Serie numerorutn 
4, 69, 510, 2676, 10350, &c- qui conftituunt lineam 
decimam cranfverfam in Triangulo Arithmetico cujus ge- 
neratores tres priores funt 54, — 18, 5, & feptem pofte- 
riores funt aequales 4; exiftente 4=1 ~n. Terminus 
X exhibetur per formulam quatuor tantum terminorum. 

— ~ . *-±JL. z -tl jl %x g. ,*±* 

1 * x 3 7 3 1 z 


■. &c. 


z-r 6 


7 % 


z 4 ~ 1 




z z-r i 


,&c. 


7 12 

z 4 - 8 

x " - —— . evanefcentibus coefficientibus fex primis A, B, C, 
D % E, F. 


Prop. II. ffirob. 


Invenire 


fummam 

M 


quotlibet 


a x 4 n * &c. x 4 4 - /> — 1 n ' 4 -f- # X dv. x 4 4- p ft 




terminorum 

J\T 


Seriei 


4 - - = -;-==“ 4 - ubi numeratores 

A ~\-Z It* &C. X 4 4" f + 1 W 

Af, N, 0, dv. conftituunt Seriem quamlibet termino¬ 
rum, quorum differentiae, vel primas, vel fecund as, vel 
alias quasdam dantur; vel quod perinde eft, qui confti- 
tuunt lineam quamvis traniverfam in dato quovis trian¬ 
gulo Arithmetico ; Denominatores autem conftituunt 
Seriem in Prop. I. exhibitam. 

Solutio. Per X defignetur primus fa&orum a, a-\-rt, 
a 4- 2 #, Of*, in denominatore ejufdem termini, ut fine 
X & z iidem ac in Ltmnr. prasmiffis, adeoque defignetur 

X 

terminus quilibet Seriei per —=====—-- 

z x * 4 " n * & c >* a ~rp — ft 

Per Lem. z, vel per I*m. 4. Oprouc magis commodum 

G g g g g videatur 
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videatur vei differentias 9 vel generatores trianguli Arithme- 
tici adhiberej refolvatur in Mukino mium A 

C zxz -n D z x z-\~ n * zz n ~\~ &e. Hoc 
pacfto (t erminis mu ltinoma ad denominarorem *- * -j- n 

* &c, x z.-{ - p — n, applicatis) terminus qui'ibet Seriei 

revocabitur ad formulam . —■. . .^ 

z * z> -j- n x &c- * si -j- p — i k 

C 




z~rn * &c.xz -\~p — 1 n z,-\-zax&cxz> -\-p~in 
-j- &c. 

Unde (per Scholium 4 Prop- T.J nggregatum totius 

X 


Series a termino—-- 

z * z * 4" n * &*'• * z -ft p — 1 n 
ve in infinitum continuatar, eft 

A ' 


incluft- 


p — 1 zy.z> 4 ~n* & c - x & -ft p ~zn 

B 


4 - 




f — &c. x z -j- p — z n 

C 


ft ©V. 


P - 3 X SJ -j- - t » 

le ft dematur hoc aggregation ab ejufdem aggregad 
?alore quando z=.a P reftduum erit iumma omnium 

JT 

lerminorum ante terminum hoc eft, tot ter- 

#V - ^ 

minorum quot funt unitates in -<2 2 j /. 

Ex* 1. Sit primumexempluminSerie 


3.5.7.9.11.1? 
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+ 


4i 


T 


5.7.9 . II .13 15 
, *75 


+ 

-1- 


m 


7 .9 • i 1 . i. j « 15 • 1 7 

_473_ 

9.11.13-15.17,19 ' f I 1 3 - 5 5 . I 7 . £ 9 . Z I 
4 - • Sunt hie 4 —3, s =», £ — 6 , M:=. 5, ca¬ 

piendo diHerentias numeratorum ioveniuntur b — 3 6, 
t —5 4, d~ q — s = dv. Bine in Lemmace fecun- 


do funt ^ 


;6 x 


1 + 54X 


y Y - 99 P 

54 X ^ -— a * ^ 


* 4 4 

1 I 

* 54 


x 

i 4 


*7 

4 ’ 


: o. = E — &c. Summa itaque totius Seriei 
l °9 , —99 


eft- 

4 X s x 2, x 3 • 5 .7 • 9 • a 1 

4 - .-* 7 - = 

fumma terminorum numero 
a81 


+ 


2 X4 Xi x 5 -7.9* 
-?-- arque 


80 X 3 - 5 - 7 - 9 - 11 

z — 3 f _ Z — a 

% ' ' n 

2.09 


) eft 


8 °X 3 , 5 - 7 - 9 -* 1 40X^.&-J-2.x,-|-4.*-h6.s-f-S 

9?_ _*7._ 


+ 


16 v. x»-j~2 xsi~j~4 -&6 . z> -}- 8 24x &~}~ 4 • • ^~}"8 


Quserantur v g. odo termini; tumexiftente' 

8 fit 19, quo valore in formula adhibito, prodk 
fumma 


155891 


*•3 3.3. 3.5 -5 i 9.*3 

lidem Numeratores occupant lineam tertiam tranfver- 
fam in Triangula Arithmetico 

54.54.54.54* 54 * 54 * & c ' 

— 18.36.90. 144. lyS .& c , 

5 .41 . 131 . 275 . &c. 

Unde 
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Unde in formula Lem. 4. funt generators q =. 

■r = —-18 ; s = 54, = 0 — $c> & prodeunt coeffi- 

cientes -<4 = 5' — 18 x -—- 4- S 4 x x — : 


^2 3 = —x— 18 -f-*4 x — = <= ^, C= — 

4 2, 2, a a 

| XT 

X—X54 = —» D = o = £ iidem ac fupra. 


2. Sic Series--—-- 4 —< - ■■■ < > .<-- 

1.1.3 • 4 * 5 •6.7.8.9.10 . 

69 , 1676 


11 


.-.„. L __ __L. _____ X ZzJLZ. ! 

1.3 . 11 ' 3.4. efr\ 1 ? ” 4.5. & c . 14 “r 

;T^&h} + ^ Ubi riM,t ' = »< * = ». f = rr, 
3tcjueNumeratorcsconftituantSeriem in Cord. 10 .Lem. 4. 
exhibitam. Applicando itaqu e valorem X in GW. illo 

ad -denominatorem z,* z-\- 1 x &c. xa-f-io, fir Seriei 
propofitas Terminus 

_ — 1 _ 

^ • 2*. 3 • 4 • 5 " • X 4 ” 6, 4 ” 7 • ^ 4 - 8 • z 4- 9 « 4 " 1 o 
4_ 2.3 __ 

i . j - 3 ' 4 *?^- 7 Xz 47 .i 48 .z 4 9 . s~f , 0 

7 1 


1 * 2 * 3 .4. j .6.7 •8xsj_j_8.x,4-9.si_|_io 

=. Adeoque 


54 


1:2.3 •4.j.6.7.8.9x ai _}_^x !;:) _|_j 0 

per hanc P«j. fumma Seriei a termino illo in infinitum 
conunuarce eft 

__ — 1 _ 

4x1.1.3.4.5- .6x%4-6. !5> _j_ 7#i 5 i 4_g . * 4_ ^ 





( ) 


, _** .... 

‘3x1.a*3*4*5*6.7x^+7*^-f- 3 . s -}- 9 

__ __ 7 ± 

% x i . 2.3,4.5.6.7.8 Xz -f- 8 . s -j- 9 

_ 54 ___ &i 

1 X1 • i • 3 • 4 • 5 * 6 • 7 . 8.9 x 9 
Itaque pro %> fumpto 1, fit fumma totius Seriei 


+ 


3 ° 5 . 


ixXi.a.3.4.5’. 6-7*8.9.10 

*"~~,cft 


cerminorum numero 


. £t in genere fumma 

lil _ 

12x1.2.3.4.5-. 6.7.8.9.10 


qxi.2.*3.4-5*6x^-]~6.z.-}-7 . x. -j- 8 . £ + 9 

__ M 

3 X1 • a • 3 • 4 • 5 • 6 . 7 X & -J— 7 • a> —]— 8 .a —j— 9 


iXi.i.J . 4 * 5 *^’7 .Bxa-hb x«i-l~9 

__ __ 54 _ == ^ 

I X1 • a.3.4. 5.6 .7. 8.9 x * + 9 
Scholium 1. In computandis fummT hujufmodi Serie- 
rum, calculus plerumque levior eft adhibiti- generatori- 
bus trianguli Arithmetici, quam ft adhibeantur differen¬ 
tiae Libet itaque hac occafione oftendere quomodo ex 
datis differentiis inveniri poffunt generatores Trianguli 
Arithmetici. 

Sunto itaque a primus Seriei terminus, a differentia 
ultima data, h prima differentiarum penultimarum, e 
prima antepenultimarum, & fic porro d, e, &c. atque 
fine t, u, x, y , &c generatores quaflti Trianguli Arith¬ 
metic!, cujuslineam tranfverfam ordine/> occueet Series 

H h h h h pro- 
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propofita. Turn fquod ex contemplations TrianguB 
Arithmetic! facile conftat) fnnt 

a — t 

b = t 4 - ft 

i 

p — i p — % p — % 

e = — x — - - r 4" -- « -p at 

I 2 I 

i ^ 3 1 i % 

-f- * -}- > d*«. 


Unde colliguntur generacorum vaiores 

t=. a 


tt — h 


f — 1 

i 


t 


^ _ j> — I f— 1 p _— 2 

i * a i 

_, 4—• i ? — 

^ a i & 

T—% 


» ™ ; p __ a p — ? 

-—— t — —— x --** # 

1 3 


xi-— f 

Z 


X 
l 

Ultimus aurem generator aequalis sfl: Seriei termino 

primo o). 


z. D nus de Monfoury Abbas Orbacenfis mihi amiciffi- 
mus, & ruri vicinus, poftquam >cum eo hate communi- 
caveram, aliam invenic hujus Problematis ? Soiutionem, 
cujus formulam ob ejus miram flmplicitatem hie referre 
javat. ftaque in Serie numeratorum fint &> terminus pri¬ 
mus, b prima differentiarum primarum, c prima lecunda- 
rum, d, prima tertiarum, & fic porro ; argue fit termini 

■primi Denominator x> x - » x x x. ~\-p —. i n; Turn 

fiimma 
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fumma totius Seriei in infinitum continuatae exhibebitur 

pet formuiam — « — --—:- . 

it x p — i x ^ x & ~r » * &c.x z>~r p —x n 

+— _ ■ _ -— + 


rf-xp — I X p 


2 x z. -j- n x $c. x z, p 

c 


z n 


ft* X. p — l X p — %X p - 3 H+:»X \-p ■ 

-j- &C. 

Sit exemplum in Serie 
n* 


9 


+ 


■+ 


3 . j . iSc. 13 
*75 




2 n 


_ 4 1 _ 

9 . 7 . &c. I $ 


-j- &c. cujus fum- 


j » 9 .& e , »7 1 9 . 11. v2£\ 19 

mam jam exhibuimus. In hoc cafu funt ca = 3, b~^ 6 , 
c — 54, dz=.o = e z= &c. Unde per formuiam fumma 

Scrici incegrx fit ^- 


+ 


54 




4. 3.4x5....11 


8.5 .3.3x7...11 80 x 3 . y ... 11 ’ m ^ er ^° r “ 

mulam noftram exhibetur. Si quaeratur fomma ejuf- 

dem Seriei incipientis a termino decimo --in 

% f • • « ^ I 

eo cafu &> ■=2173, b — 5 22, e—r, 54, & fumma eflet 

i*n j . 9 J± ,_ £4 _ 

x.5*zi...29 '4 ..5.414x3 ,..19 ' 8.3.4.3 XZ3....29 
H&’c formula eft commodifiima, & fummam exhibet 
nullo fere negotio, queries quacritur fumma Seriei inte- 
gtae, &differentiae non funt nimis multae. Sed ubi plu- 
rss funt differentia?, & quaeritur non Series Integra, fed 
termini lantum initiales aliquammulti, formulae noftrae 
funt commodiores. 

3. CHiand© 


( ) 

3 - Quando Serierum termini formantur tantum per 
Multipiicationcm, nee afficiuntur diviloribus variabili- 
.bus, fumm$ femper exhiberi pofiunt per Methodum in 
Prop. i. traditam, Tint licet formula: quantumlibec 
compofica:. Nam pofiunt femper revocari ad terminos 
in forma quam poftulat Propofitio ilia Si c ii differentia 
ipforum z & x fine m & n, &L defignetur ter minus S eriei 
per z x; hie terminus revocabitur ad formam a — n z 

ft -—— 

— * x z -j- m; cujus Integrale datur per Prop . I; nempe 

quoniam dx — n, & dz.— m, &dx -=.dz.* — ; unde 
J m 

7 % 

regrediendo ad integralia fit x = — z -J- a (adjedo in- 

variabili a, ut habeatur ratio relationis inter z & x in 

Seriei termino primoj quod fic feribi poteft a — n-\- ~ 

ut deinde in % dudum induat formam re- 
quifitam. Et ad eundem modum procedere licet in 
aliis cafibus ejufmodi Sed ubi formula: oblata: divi- 
ioribus afficiuntur, ea:dem ac in Calculo integrali, ut vo- 
cant, difTicultates occurrunt, eadem induftrsa fuperan- 
da:. Nec tamen femper fuperari poffunt. Nam prxter- 
quam quod vix certo feiri poftit qua: debeat relauo in- 
tercedcre inter Numeratorem fradionis & Denominato- 
rem, ut formula oblata ad Integrale revocari point; 
faepe etiam difficillimum eft explorare an adfit jam tabs 
relatio in formula ifiii, aut ft defit, an introduci poftit. 
Quicquia ego in hac materia potiilinium inveni, con- 
tinetur in trtbus fequentibus propoficiombu;. 

Prop. III. Prob. 

Crefcentibus, z, n, y, x, &c. per differentias da- 
tas n, m, l, o, &c. invenire valorem numeratoris in- 

tegri 
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eegri N, ut exift enteDe nomin atore z.z -j- n.&c. z-|-p» 
x »* u -|- m . • ft-^-qtnxy.y-]-l. <&c.y -{-rlxx, x -j~ e 

&c. x s o . &c. Fr acftio ad Integrate revocari poffit. 

Solutio. Fiat N=zz~]-pn xtt-\-qmxy-\-rl x x -j- 0 
x&c. — zuyx&c. atque Integralej:rit_fra(ftio, cujus 

Denominator z. *> -J- » . &c- z -\~p — 


C frc. u q *—i m* y .y -f- l.&c. y — x — i/xx 

x -j- s — i o x $•<:. exiftente i Numeratore. 

Differentia enim hujus fra&ionis eft fra<ftio cujus nu¬ 
merator eft ipfius N valor exhibitus, & denominator 
idem eft ac denominator propofitus, ut fieri debuic. 

Ex. i. Sit denominator propofitus 
»4"3* In hoc cafufunt n_= 2 , m — 3, p—i, q — l; 
adeoqueeft N — %-|-ix«4-3 —z# = 3 Z>-1~ 2 #-1-6, 


& per 


jz-j-xa-j- 6 


reprefentatur terminus Seriei 


z • ^ | i ^ //1 w 4”* 3 
fummabilis, cujus nempe in infinitum continual fum- 


ma exhibetur per 


z » 


Sint verbi gratis, ipforum z Sr » 


primus valor communis i, atque Series fummabilis erit 


? r 


T 






-}- cfo quip- 


i. 3x1-4 3.5x4.7 5.7x710 

pe cujus totius fumma eft 1. Per p defignetur ordo tet* 

. . r . . , . c . . z —i-!-x u —14-'? 

mini cuiulvis in hac Sene, erit p =-■= — 

1 % i 

adeoque z—i p — 1, & « = 3 p — 2 ; quibus valori- 
bus pro z & u fcriptis, defignabitur terminus per for- 

12 p — 1 


mulam 


Summa 


2 p — 1 x 2 p + * x 3 p — 2. x 3 p -\-1 
autem terminorum omnium ante tcrminum iilum, hoc 

eft terminorum initialium numero —— —p —1, eft 

I 1 1 1 1 


I 
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JL; = £*ni, hoc eft - 7 p+ } . 

** ** zp — i X 3P —x 

ee pro p fcripto />4 5 » crit •-—X » aggrega- 

r r f %?-}-1 x?p-j-i 68 6 

turn rot terminorum initialium quot funt unitates rn p. 

Ex : x. lif d em m anenti bus z , #, ft , m , fit denomina¬ 
tor z . z - j- a • z -f- 4 * ».» 4 3* Turn per formulam 
numerator eric & 4 -* X # 4 3 — zu— 3.*• 4 4s -f-1 %, 



5 

& fumma Seriei exhibebitur per formulam— = — ■ — % 

&.Z- f -2 xj> 

Sit ipforum *-& # primus valor communis 1, & hinc elt- 
cietur Series- — -f- ^ -- 1 £- 

*. 3 .** 1.4 V5'7*4-7^S-7-9*7-io 

4 - &c — f. 

Scholium. In Seriebiis jam expofiris eadem nbique eft 
differentia inter fadores continuos ejufdem cujufvis ter¬ 
mini, ac inter fadores homologos rerminorum conti- 
nuoruro. In fequentibus exempia qusedam funt Serie- 
rum, quarum fummae in terminis numero finitis exhi* 
beri poffunt, quamvis ea regula non obfervetur. 


Prop. IV. ProL 

Crefcente 2 per differentias datas f», invenire nu-» 
meratorem integrum 2 V, ut ad Integrale revocari poffic 
fradio, cujus Denominator fit ex certo numero p ter- 
minorum ss» z 4 u, z 4a> drc. Arithmetics propor- 
tionalium in invicem dudorum. Debet autem effe q 
numerns integer minor quam fad orum numerus p. J 

Ssluth. Eri t N= z 4 p _ 1» x p — z ~„ x fa t 
X* 4 ? — f» — 21 X * -\-n x fa, x si 4 qZZ 1 „ f f n „ 

tegrale 
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teerale exiftente —==—-— *— i ■ De- 

Z* *-b» x < 3 c. x % -f-; — q — l n 
monftratur ad modum propofitionis prazcedentis. 

Sumptis ad libitum n, p, q, & primo valorc z, hinc 
©riuntur infinity Secies fummabiles, cujufmodi funt Se¬ 
ries tees fequentes. 

A - - 5 -. —?-1_ _.»? . 4. &Bt 

t . 2. 3 .4 1 3 * 4«$*6 4 5 .6.7.8 7 .8 . 9 . io 

B— - l -L .1—- J-—9 

i.Z.3-4.5 1 4.5.6.7.8 1 7.8,9.10,11 

Jo. II.li .13.14 


1 .a. 3.4.5 ~ 5.6.7 . 8. 9 ‘ 9 . jo . n . is . 15 


-f --f &c. 

1 li . 14.15 . 16 . 17 


Has Series jampridem communicavi cum primariis 
quibuldam Geometris, a quibus minime contemni vi* 
dentur. Sic ad me feribit peritiffimus Geomecra D Nico¬ 
laus Bernoulli in epiftola data zq j fulii 1716. “ Vous 
“ me ferez un extreme plaifir, Monfieur, de me com- 
“ muniquer la Solution de voftre problcme, Etant donnee 
ei une [uitte des Frattions dont les Numerateurs foient des 
" nombres figures quelconque, & dont les Denominateurs 
" foient formes du produit d'ttn nombre egal de Fadeurs 
u qui foient en Progrejfion Arithmstique , trouver la font - 
*•’ me 3 & principalement comment vous avez trouve 


** ces deux formules 


14x4;+! ’ iaxj/>-f-iX3/>-|~z' 


Bx formulae fpec 9 :ant ad Series C 8 c 3 , defignante p 
numerum terminorum, quorum fumma requiritur. Sic 
ctiam ad me feribit D. Taylor in epiftola dad zx Aug* 
1716 . “ Ut & qu& ratione incidifti in (ummationetn 

“ Serierutn a te exhibitarum, pnefertim ioquor de 

Sens 
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Serie 


i . 1 . 3 •4- 5 


4.5 .6.7.8 7.8 .9 . 10 . 11 & c - 


“quae videtur efle altioris indaginis. 

Sed ut ad exeitipla jam redeamus. In Serie A funt 
p — 4 , q — i , n ~ primo valor e x exiftente 1. Eft 
itaque z> 4* 3 x zz — z* z -f-1 == z x zz-f-j for¬ 
mula, unde frejedo daco numero z) derivantur nume- 
ratores f, 9, 13, 17, Formula etiam fummae eft 


”7===. Quare habit! ratione numeri z, quern ex 

K X K r* I 1 

numeratoribus rejecimus, fumma totius Seriei, a termino 
in quo eft a in infinitum continuatae, exhibetur per 

formulam ; adeoque fumma Seriei integrae eft 


1 __ 1 

IX1XI 4 

In Serie B funt n — 1, p — 5-, q — 3, prim o valore 
z exift ente 1 . Eft it aque N— z,-\~4*z-}-■$* 

— z * 2 -j- i xx.-j-i = 6x z -f zj 1 . Ipfius autem si -\^z 
valores continui funt 3, 6 , 9, dr. qui quoniam om- 
nes (unt divifibiles per 3, ponendo z z — 3 x, fit 

N = 6 x 3 *P = 6 x 9 x 1 = $4x z , ipfius x valoribus 
continuis exiftentibus r, z, 3, &e. Rejedo itaque nu- 
mcrodato 54, hinc prodeunt numeratores 1, z\ 3% <fr c . 
hoc eft t, 4, 9, &c. Formula etiam Integralis* eft 

* ft uare habit! ratione numeri 54 quern ex nu- 
meratoribus rejecimus, fumma Seriei a termino in quo 


eft s in infinitum continuatae eft- ==f=. 

54 KXK h i 


Unde fum- 


ma Seriei integral eft ---. 

In Serie denique C funt»= r, ^ 7 — 4, & 
pri mus v alor z,— i.Unde fit N~— f ~ +J- x ^f~3 x z^u'% 
X & + 1 — xa-j-ixs-f3 — 4 * 

X 
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& -j- z x z -j- 3 • Valores autem N per hanc formuiam pro- 
deuntes Temper poffunt dividi per 4* ix = 
Ergo hoc divifore reje&o prodeunt numeracores r, 14, 
57,140, &c. Ec formula Summae, habitft ratione nu* 


meri 96, eft Adecque Summa Seriei integrated *7. 
7 96a * 0 96 


Scholium 1. Per Propofitioties has duas noviffimas 
nullo negotio inveniri pollunc Series quot abuerir 
fummabiies. Ec viciffim obIat& Serie hujus fpeciei, f* 
fummari poteft, ejus fumma plerumque revocatur ad 
alterutram ex his Propoficionibus. In examine tamere 
folerti^ eft opus. Optime autem procedit fi termini 
Seriei oblatsc revocentur ad formuiam Prop III. Sice.^r. 


propofita Serie 


u. 13 


-—- \- d*C' Denominatores Tic feribi poi* 

11.13.15**7**9 

funt $ .7.11 x ? . 9,7 . u . 15 * 9.13 ,11 . 15:. 19 

Xi ?• 1 7*&e. 

Unde juxta Prop All. fit« “ 4, w? — 4 , /> — 2 , ej~i ? 
primus valor z— 3, pri mus valor « = 5. Hinc formula W 
meratoris invenitur 4 * z -f* 1 u -j- 8, Eft autem z, 4 - 2. u -f- 8 
Temper diviilbile per 3; quare rejedis diviforibus da- 
tis 4 & 3, per hanc formuiam prodeunt Numeratorcs 
7, 11, 15, &c. iidem ac Numcratores in Serie propofi¬ 
ta, quae proinde fummabitur per iliam propofitionem... 

2. Cum Series ilias A, B, C, commumcaveram cum 
D. Taylor, referipfit fe earum Tam mas inveniile primam 
quidem A & tertiam C, eas revocando ad cafus fun* 
plices Methodi Incre mentorum, tertiam C, e_ g, revoca* 

vit ad hanc formam r: x - 4 - -l— 4 - —i~ 4 - 

14 1.5 5.9 9.13 1 [3 .17 

ut habeatur fumma per prsecepta tradita in Scbdio Prep t* 

K k k k k In 
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In Sene autem fecundi B t cum hoc non reque fuccefilt, 
fequenti ufus eft Analyfi, quam, ipfius venia jam im- 
perr2ta, ob ejus eximiam elegandam hue transferre 
non piget. “ Seriei iftius terminus [in Stylo eju&jcx* 

hibetur per formulam--5 pro 

*7 K XK 4~ 1 X X X K + i 

* t 


z'~\- 3 in denominatorc feripto z, quoniam efts —3= 


J5 23 

“ Pone z-, c ac l ua ‘ e Integrali queefito, hoc eft qr 

4 ‘ cue Integrate ipfius * — == = = 4 - - ■ - - , fepofito divi- 

K * \ ~r 1 x 1 • f ir 1 

S 

“ fore daco 27. Ipfius autem incrementum eft 

*• z . 111 ', Debet ergo idem efle ac 

c c G c *. 


— —I * 1 " s - a Comparando denoniinatores invenl- 

g t 2 - 4 -- i X % • Z -{— 1 

^ it 

“ tur C = & x -f* 1. Hinc itaque fumendo incremen- 
“ ta fit C—z as 4 - 4 ~ 2 f—2, ssi 4 - 4s, quoniam 

“ eft » — 5, ) His valoribu s in lo cum C & C (ubfti cu* 
*’* tis prodit ft C — B C ~ z z -f- ~ B — z £ x z a 
“ quod debet ciie idem acs-fi x z. Sic £=za 4 - %•,, 
fi exiftente a ipfius B parte invariabili, & v parte va* 
“ riabiii. Turn fumendo incrementa fit # — v. Unde 
s< ad invenienda c. & v habetur ccquatio zz-\-*> v 
— 2 s x z -j- 2 x 4 4 - v — z -4 2 * z t quae fic feribi 
*’ poteft zz z v —z a x z 4- ?. z> — nxi-j-iXi 4 ~ i ^ 

' 4 vel etiarn C •u •— c <y r, x ^ 4- 2 x 1 4 ~ z d - Pone 
,s c 4~ ~a ~ o (unde fit a =; - —*,)&fitC*f — o:: 




it 


«« 
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ubi fieri poteft v = o, (quoniam icquationis termini 
finguli afficiuntur vel ab v, vei ab^) Hinc ergo fit B = 

a = —7, adeoque -Jr = — 7^=7=-. Unde habid fa¬ 


“ done diviforis 2,7, Integrale quxfitum fit--_===•. 

0 1 54X***4-i 

6f Sed & comparando arquationem C v — C v — Q C um 

p Q _ p Q 

“ formuli generali • .• - — o, inde edam conclude- 


“ re licet efie = quantitad data?, (quoniapi ipfius 

61 incrementum eft c.J) Unde pro n fumpto quo vis 
** numero dato, fit v — n C, atq*ie B — — \ n C. 

“ Quo pafto Integrale quxfitum fit -g = —- = ~“ 

6< 4 - », quod ab Integra!! prius invcnto di:Fer<: quail- 
4t titate data/?. Hoc inde fit, quod, ut in quadrature 
*' Curvarum Area inventa augeri poteft vel mtnui are.). 
Cf dat&, fie in Methodo incremeniorum Integrale inven- 
** turn augeri poteft vel minui quantitate data Per 
e ‘ Integrale autem primum, ubi dceft n, exhibetut 
fumma Seriei in infinitum continuatar. 

Prop. V. 

Crefcente z per unitates, & exiftentibus a, b, c, &c. 
numeris dads integris. quorum nullas inter fe tcquantur; 

Invenire Integrale ipfius ^ x „ f4 x ' 7 T 77 & 7 : 

Solatia. Ducendo tarn numeratorem quam denomf-' 
natorcm fradionis in cerminos z z, &c. 

z -1- 4 -f- 1, s -1- a -y z-i C be z 4- b 4- 1, z b-\-z, &c, 
z c i- (, 2,4 - c 4 - z, &c. in denominatore deficien- 
tes, revocetur Denominator ad formulam s. xt -\- * 
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xz-\-zx&c. dcnominatoris in Prcf.J. Schol. n. 3, 
Deinde revocetur Numera to r ad fo rmam A B z -\-Cz 
• x z -}- 1 -f- D & * & -j-1 x 2. -}- 2 -j- &c. Turn appli- 
cando terminos ad Denominatorem novum su-f-i 
■xs+z x &c. revocetur fra&io ad hanc formam 

_ a _ _J_ ._ _L £. _ 

.K*t+i X&c. s-flX* + 1 X &C. T ^-j-JX| + 3 X &c, 

-i- & c - Unde deni< l ue ^atur Inte« 

grale per Schol. Prof. I. n. 3. 

Ratio Solutionis per fe fads eft manifefta. 

Scholium 1. Hujus Solutionis tota difficultas latet In 
revocadone numeratoris ad formam requifitam, quod 
ramen quomodo fit faci endum uno e xemplo patebit, 
Proponatur itaquefacftum z z xz -{ - } X2 -|- 7, quod 
ad formam propofitam fit revocandum. Terminos ita- 
que evolvo gradatim ut fequitur. Fadorem primum 
z-j-z fic fcribo z-\-z, cujus terminum primum z 
duco in 3 -|~ a, und e fit 6 -j- z z-. Terminum fecundum z 
duco in 2. -j— sc, 1 (— z J r 3) unde fit z z -J- z * z 4^ 
Dein fada in unam fummam colligendo, fit z~-f~z 

x^-hS— ^ z * z ~r 1 — & ~i~ 4 z z X 

z i. Supereft ut hoc ducatur in z -j- 7. Iraqis 
rerminum primum 6 duco in 7 -\~ z (= z -j-7) unde 
fit 42 4 - 6 z \ terminum fecundum 4 ^ duco in 6 
(— z 4 - 7) unde fit 24 * -j-- 4 z x z + 1 j terminum 
tertium z x a -f- 1 duco in § 4 - z J,- z (— z -f 7,) un¬ 
de fit 5 ; z x z ~r i -}- z x z ~r 1 X z -}- 2,. Fadfis itaque 
in unum coiie&is ut prius, fit % -~z xs+ 3 X2 -j-4 

— 42. -p 30c 4 - 9 j x 2 4 - f 4 — Z x Z -j- I x z -j~ z. Et 
ad eundem moaum procedere licet in aliis cafibus. 
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i. Sit autem exemplum Propofttionis in fra&ione 

— = ==. Reftituendo fadores *> 4 ~ i, z 4- t, 
ixjrb ixsi + s ' ' ‘ * r 

a-}-4 in Denominator deficientes, fra&io fit 

Z -f- i 4 - 3 X? + 4 „ , 

— =r= ^ T~-1rTr-T=—=T = ‘- Revocandus tca- 

que eft Numerator si4-xx&4-3X c -r4 ad formam 
requifitam- Itaque per methodum jam t radita m fit 

primo *. 4- 1 x "H 3 === 1 ^ 3 "I - & 4~ *• x x -4- -J— x 

.— ^ z 4 - x z 4 - x & 4 - 1 ^ -4 ^ & 4 - st x z 4 - x * 

Deinde ai 4 - l x !i -]~ 3 xs: '“l- 4 —- 3 x 4 4 “ 81 ~r~ 3 & 
Vi 3 -j- g* 4-*4" g, * z, 4~* * i 4 -* ”1“ *> = x x 4- } z 4- 9 ^ 
—j- 3 six z 4~ 1 4 " 2. z x z -4 i 4- si * g ‘ 4 ~ * x * 4 * t 
;- I X 4* 1.1 Si 4“ J ** * Si 4" * & X Si 4" I X g 4” ^ 

Applicando hoc fadum ad Denominatorem & * g 4 “ 1 * 
&c. * zT -1 fradio tandem revocatur ad banc for- 


IX 


mam 


^x4‘ X? + lX^ -f- 3 X Z j- 4 x ? 1" 5 

+ - 11 ..— 

^4-ix^4iX^4-3x^44x?4"S 


+ 


5 


^ + aX^ 4 - 3 X ; ? 4 - 4 X^ 4 -S 


-f 


Cujus deniquelntegrale eft 

+ 


4 - i x *4 4 x K + s 

— IX 


— 12 


5^X^4* I X^4' iX; ? + 3X^ + 4 

+ 




% * % ~*j-“ 3 ^ K ~1"” 4 t 

3. Quando duo tantum funt fadores si & z -r 

exhibebitur etiam Integrale per formulam — 


I — * * 1 — * — _ j— * X 2 : . ~**3 ~ i — ■ &C. 

H x? + i x i! + 1 43 * K + 1 x * + * x \ 4 - 3 

Seriem nempe continuando donee abrumpatur per eva- 

L 1 1 1 1 nefeentiam 
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ncfcenciam terminorum. Si Fadores duo fint & & &,— 
exhibebitur Inregraie per formulam — . 

^ £ • %—' l * %—£ 

6 r e. F'oteft idem Inregraie 


.x — o # 


■ - * a — 3 


^ w «* . 

exprsmi urroque modo, prout fradionis oblatre fador 
vel minor vel major (iimacur pro 

4 - Si primus valor x. fie a -j- t „ migrabit formula 

\ X 7 x J x ~ -f &C. ufque ~ 


poilcricr in hanc 


inclufive, qua, cum fig no conrrario, exhibetur fumma 
i * j -j- ■* : 2 * a 4- •< * 5x3 " m i m * ' i e. \n infi- 


Seriei 


nr 


1x4 3M 


a—i, 

atque Series 

erit 

~ x — - 

I f - 

= I. 

Si 4 — i 

, e- 

; -J- r 

I 

r — x 

z 

±+d = 

I z 

4 

1 . * 

1 

1 


Z * S 

3 X 6 

‘4X7 



1 1 r 1 _L 1 II 

: — x — -f-— -f-— — 

3 1 2 3 18 

5. Ex eadem Serie 


=-f- 


■+« 


- i p « ■ ■ n 

xxi •“i** 4 z ^ z --p* a 3^3 

4 &c. pro diverfo valore a oriuntur Series plures 
forma fatis elegantes, quarum nonnullas Ledori ob 
oculos fiftere, credo, ingratum non erit. 

Si pro a fumantur fucceffiye numeri pares, z, 4, 6, 8, 
&c. Series erunt * 


514 ;=: 2) 


-f 


'+ 


I X 1 +Z jx 1 4. 2 1 3 x 3 ^.,,r- 4X4 + i 


&>c., 


4) 


i X i 4-4 r 2 x 1+4^3 * 34-4 *4 X4+4 
--- J- - 1 - L__4. - 1 

4 


+ &c. 


+ 


1 X J X24-C *3 * 3 4 - 6 *^"4 x 4 4 ” 6 






* M4*3' 2 ^i3 T 3 K5 + 8 T 4 x pps 


-X- ^ 



( 6*j9 ) 


■y e j „i— _I-— 4~ 

vei 4—1 ^ 9 —l 

J__ + _L_ _j_ 

9—4 ‘ i6—x 1 

zb+«L,+ 


~f- — r Hr 6 c, 


16 —i 
i 


25—1 

i 


-{—r— + 6 c. 

25—4 1 36—4 

-1- 4-L_ 4- @ Cm 

36 —9 1 49—9 


2-5 


16—9 ‘ 25 —9 

^ 6 + 36^6 + ^76 + 87=76 +^‘ 

4* 6c. 

4- £?c. 


Vfi —+ -=— 4 - -+•- + 

/i_* r>_ t 1 is_r 


4—1 
1 


9_i 16—1 

+ 1 ' 1 


25—1 


+ 


4 + ‘ 9+3 * J 6 ~i*S * 25+7 

_ L t_ . 1 r } - 1 - 1 ™ 4 ” (3 c; 

44 ~ 3 T- 94 - 7 -Tj 64 .il 1 25“bi5 

—i— 4 — - 1 _-— -4—4-— (3c. 

4+? ~94-II ~ 164-17 1 

Si pro a films- .ur fuccellive numeri impares i, 3> 5, 7» 
&c, Series cruac 


t=i) 

3) 

5 ) 

7) 


1 


1 * !t + 1 + 1 x 2 + i~*~3 * 3 4* 1 1 4 * 4 + 1 

1 f—4^-f , ■ 


+ 


-+• 


■ 4- 6c. 


I X J 4- 3 1 a X 2 4- 3' 3 x 3+3 4 * 4+3 

1 1 


_• —I— . . - - — _. —j— -- 

1*14-7 1 2Xj 4- 5 ‘ } x 3 + 5 4 * 4 4 * 5 

1 . 1 1 


+ 


7 =-+- 


i x x 4 _ 7 + aH 2 _j- 7 -f- 3 X j^. 4 * 4 -+• 7 


+ : 


+ 


Vel — X -L -£-■ _L 4- 

2 1 A 3 ‘ 


I 

6 


+ - 

* 1 


2 * 3 


+r+ 


6 — 4 10 — i 1 I 5 — 1 

x I 1 T 1 

*—3 + rrzr 3 + I5 _ 3 

> ^ 21—6 28 — & 


+ 


10 

1 


2 jo — iy 


Vel-i-x-i- 4 -4--L 

2 I -f o 1 ~ 1 


3+0 

1 


■ + ■ 


6 “■Jt* o "* 1 © o 
1 + 1 


1 1 t 

-* — : — 


1 ■ . * . 

J-f-i +* 3 + Z * 6 Hr 3 ic-j -4 

’*7++ + 3 - 47 ;+ 6+6 + 

3 ri* 6 + 


* + 3 


I o 8 

. _L_ 

* ~T 9 * i« + 12 


+ ®c. 
4- 6 c, 
4 “ 6c, 

-fr6c. 

4- 6 c, 

J^&c. 

4- 6c, 

-*r6c; 
4- 6 c. 
4~ 6 c. 

6 Ante 
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6. Ante aliquot annos D. Jac. Bernoulli Geometra 
infignis invenit fummamSeriei cujufliber, cujus Nume- 
ratores conftituunt Seriem arqualium, Denominatores 
vcro conftituunt, vel Seriem quadratorum daco aliquo 
-quadrato (Tjninutorum, vel Seriem Triangulorum, dato 
aliquo Triangulo T minutorum. Hare invenit ilie ob- 
fervando quod hujufmodi Series oriantur ex abiatione 
Set-id Harmonke proportionaiium truncatar ab eadem 
Serie integta; nempe ita ut numerus terminorum defi- 
eicntium in Serie truncata, fit, vel duplus laceris cati 
quadrati vel auplus unitate au&us lateris dati Tri- 
anguli T. Idem etiam obfervavit fruftra quarri fum- 
tr.am Seriei reciprocal Quadratorum. Hoc idem etiam 
verum eft de reciprocis Cuborum, vel aliarum quarurn* 
libet dignitatum numerorum in progrefiione Arithmeti¬ 
cal Ratio eft, quod nulla intercedit differentia inter 
fadores denominatorum, quod ad hujufmodi fumma- 
tiones temper requiri conftat ex Methodo fumendi 
ditferentias in Scholio Prop. I. jam explicata. Nam fi 
per formulam aliquam exhiberi pofiet fumma quarfita, 
differentia iftius formula exhiberet terminos Seriei 
propofitte: fed in tali differentia denominator Temper 
afticitur per fadores ab invicem diverfos, quod quo- 
niam in Seriebus pr&di&is non obtinet, fumma: Serie- 
rum hujufmodi in term inis finitis haberi nequeunt. Ad 
eundem fere modum, argumento petiro a Prop. Ilf. & 
IV. demonftrari potefbfiimmas Serierum exhiberi non 
pofte in terminis numero finitis, quarurn Numeraires 
conftituunt Seriem arqualium. Denominatores vero con- 
ftant ex certo numero terminorum in progreffione A- 
rithmeticci, maximo fadtore cujufvis termini minore ex- 
iftente quam factor minimus in termino proxime in- 

fequenti, cujufmodi eft: Series p-d- —^ 

7. Jam licerec regulas nonnullas tradere quas pro 
cafibus quibufdam fingularibus concinnavi 5 fed bare 
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nos longius abducerent. SufBciat itaque quae genera" 
liora funt explicate, & fimul monuifle, ad novae hu 
jufee Serierum infinicarutn dodlrina: proveefionem ni“ 
hil magis facere, quam fi excogitentur formula; ge- 
neraliores fummarum, ex quarum different is, per re- 
gulas fupra traditas computatis, deinde conficiantur Ca- 
nones quantitatum fumtriabiiium; ita fere at jam fa- 
<ftum eft in Calculo Integraii, b. e- in Stylo Newtomano, 
in Methodo Fluxionum. 

8. Reftituendo fadtores in Denominatore deficten- 
tes potuiflet prrefens Probiema revocari ad I 1 rcpofitic- 
mm II. Sed & in terminis generalioribus proponi pc- 
teft, nempe pro Numeratore fumpta quavis For¬ 
mula, cujus differentia aliqua datur. Sub ea tameti 
conditione ut dimenfiones Denominatoris ad minimum 
binario fuperent Dimenfiones Numeratoris; alias enim 
fumma Seriei in terminis numero finitis haberi nequic. 

Sit hujus rei exemplum in Serie 7 — _ — + 7 7 -77777 

7, 59 + 4 , 6 |8:T o + &c. ubi Numerators funt 

numerorum tiaturalium quadrata. Applicando turn Nu¬ 
meratores turn Denominatores ad numeros naturales. 

Series revocatur ad formam fimpliciorem 77777 t~ 77773 

77777 + ~s“ 4 " & c - Per P defignatis numeris na- 

turalibus 1, z, 3, 4, &c. terminus Seriei dcfignabh 

tur per formulam —;- 7 -=f— ; vel per formu- 

lam ~_|_" 4 , nempe pro p 4 - z feripto z, Quo- 

niam progrediendo de termino in terminum augetur 
z per unitates, reftituendi funt fadtores in denomina- 
tore deficientes & hoc padi o revoca- 

tur terminus Seriei ad formulam — 1 * I l , 

Z y ' 7f- s x x 

Per methodum in h&c Propoficione jam explicatam re* 

M m m m m vocatur 
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vocatur numerator ad formam — 6 — 6 z — ^ 

-\-z xz>-\- i Unde babita rations denomi¬ 

nator's Terminus revocatur ad formam ——=~ 

^X^-j-i x£ 5 cx .^--|-4 

4. .. rr± -—= 4 

T ^.f IXX + IX^ + 3 M + 4 ' r|-JM + 3 X{-j -4 

-}- -4^ x 44 - Adeoque fumendo Integrate fit 

_ 6 _ . __5 _ 

4 K X K +“1 X f4-1 X ? —j— 3 5 X f+ X FFi x FFs 

+ , x? Fx?+'s + 7TT ! < 3 uo - fab fig"° contra- 
rio, exhibetur fumma Seriei in infinitum continuata?, 

incipientis a. termino ^= . Summa itaque 

Seriei integral incipientis a. termino —I— eft £1, 

3 « 5 * 7 240 

Si p er Prop . II. precede re efiet animus, ex formula 
z> — 1 X& -j- 1 X £ 4 - 3 colle&is numeratoribus primis 
14. 70, 144, 252,, fumendo eorum dirferentias habe= 
rentur 4 6-=.b, 18 6 —d, e~o~ &c, exiftente 

A/ = &4 ; u nde per Lem. t. prod iret formula — 6 — 6 z 

— si * & -f- 1 -j- £ x2. -j-1 xz,-X- z, qua defignatur Ter¬ 
minus, eadem ac fupra; acque pergendo per Prop . II. 
laaberecur fumma. 


Prep. VI. Froh 

Invenire fummam quothbet terminorum Seriei Fra- 
dionum, quarum Numeracores & Denominarores con- 
ftituunt lineas duas quafvis tranfverfas in Triangulo 
Arithmetico Pafchalii ; nempe cujus generatores hunt 
unirares. 

Solatia. Per n defignetur Crdo Seriei Numeratorum 
in Triangulo Arithmetico, & fit t> differentia inter 
ordinem Numeratorum & Denominatorum, & per q 
defignetur numerus terminorum quorum fumma re- 

quiritur 
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quiritur. Turn fi Denominators fine plurium dimen- 
fionum quam funt Numeratores, Summa exhibebitur 
per formulam primam fequentem 5 fi dimenfiones 
Numeracorum plures fint quam dimenfiones Denc- 
minatorum, Summa exhibebitur per formulam feeundam. 

Formula h 

n - 


n 0 n i * n 


4 - 2 * C He. n 4 * P 




/-i 


W- P — I 

~ 7 >i 


1 x w 4 ^ 7 * ?? *4* a 4"" x * fi?c. w 4* 7 + p 
Formula ll 
7 - 4 - w — i ,7 H“ 


-2.fi?- 


c.q-\~n- 


~ ^ i x « — 1 . n — % . &e. n — p 

Ex- 1. inveniendum fit aggtegatum fex primorum 

terminorum Seriei — -j- -f- J r ~ 4 - -- 4 * 4 4 " 

ubi Numeratores conftituunt lineam quartam, Deno- 
minatores conftituunt lineam feptimam in Triangulo 
Arithmetico Sunt itaque n — 4, ^ = 3, q=. 6 -, fk 
quoniam dimenfiones Denominatorum fuperant dimen¬ 
fiones Numeratorum, dabitur fumma per Formulam 

. 4 + ^ — 1 4.5.6 

primam ; nempe ——-—— 


3 — 1 x 4 6 x 4 4 * 7 


five 


6 _ 

ll 


TZ -i, 

I 1 


3 

Ex. z. Queeratur fumma fex primorum terminorum 

Seriei _L 4 J_4^4 s i J- HB 4- 4- &C. cum 

termini funt terminorum Seriei prioris reciproci. Sunt 
itaque n — y, p = 3» <7=6, adeoque per formulam 

fe-cundam fumma fit •—• — 4- 1 ", *J 7 *. 1°. ~T =2,4. 


Scholium 1. Formulas in hac propofitione texhibitas 
ante biennium communicavi cum Viris eeleberrimis 
Moivrco & Bernculliis. Facile autem derivari poflunt 
ex prseceptis in Prof. I. traditis. Sit exemplum in Se- 

4- dL j_ 12 4_ Per v defignato loco 
7 ‘ 28 1 1 

Ter 


ne onori 
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Termini in Serie hae, exhiberur Terminus per formuiam 
~^==- ■■ ■ Unde reared iendo ad Integrate, 

?T3 f + 4^ + S v , , , 

fumma S:riei incipientis a termino iilo exhiberur per 
formuiam — ' r ===~ ; adeoque prop fumpro i, Se- 

IX/-f-3X?+4 r 

ries integra fit 3> atque fumma primorum 

fex terminorum fit 3-—L omnind ur per for- 

mulam jam exhiberur. 

2. fn formula prima fumma Seriei in infinitum con- 

tinuata: eft ” evanefcente jam parte altera for- 

p — * 

niula:. Sed in cafu formulae fecundas fumma ha:c eft 
infinitum quid, cujus fpecies, refpedhi numeri infiniti 
i], exhibetur per formula: partem alteram, qua: in hoc 

<!? + ' 

cam fit -===— -— — ——==. 

p -j- 1 x « — I . » — Z • C 5c. n — p 

3. De nujufmodi Seriebus in epiftola data menfe 
Ma'io 1716, fic ad me feripfit Vir. 111 . D. Leibn'ttius , 
quern magno Scienriarum damno nobis nuper ereptum 
lugemus. “ 11 me iemblc qu’autrefois j ay aufii fomme 

‘ s quelques Series ou fuittes comme -T—^ 

“ 4 - ~ ~- 6 ~r & c - Le terme de cette fuitte exprime 

X 1 

a Analytiquement eft- === = = —=====— - 

x . x —j— r • x —1“ r x i* * 2 * j 

“ — L ' < 1 — —-j~—;—. On demande done 

x 1 . x ■+■ 2 xx -f- s x-j- z 

“ la fomme d’une fuitte donned, dont un terme foit 

“ ~ x zp ou x fignifie les nombres naturales 

" 1, 2 > 3 > 4> & c > fignifie l’Unite, ou la difference 
“ des x. Suppofbns que le terme de la fuitte fom- 

“ matrice 



( 


<ff matrfce demands (bit 


) 


fx 


% 

tf# 


0 i e ~H® 

^ * 


>»* + «/— s 
^° “ ° ^ 2 • fed d © 


Or Diff. — =* 

.5 


S 4-4 S ' J 5 + D O 


=/v». 


*&» 3> —- *» . m l\ donelaDifferencedc z eft = 

Smxx-T% inn x+ .•!> • Maintenant il faot fair® 




-f- mm lx 

n ft l 


mfll 


i mxx -f- % U 


s m x x -f - £ m n i #-}-» ?? / / 

4- mmhe«%*mnll 
** e’eft a dire, il fauc identifier ces deux formules, ou la 

“ donnee eft Multiplies per ™: done egaknc les 


m m 


<* termes refpe&ifs, puilque les xx convlennent, on 
“ aura par les x, — 3 m t e’eft adire il y aura, 

s * m — n, & par les abfolus on aura n n 4 - m» — % m m 9 
«* ce qui donne encore m = n s done i’identificaticra 
** reuffit, & nous pouvons fairs »=»» = /— j, 6c 
gs .f— 1 (car / deraeure arbitrage ) & 3e terase de 1st 


#< fuitte fommatrice fera 

1 


car dlfE 


6 i 


( 5 $ 


x *4* i 


6 x 


5 x -4* ^ jc -f~ ^ + : 3 

donne la fomme des 


Jf * 4 — A . ” 

comequente 


i.x-j-ixr- ;.£■ 
st 3 , 4 , Series fmmtrix,' cujm fer« 


f<r 


minus 


% 

6 x 


m t 1 s 

_ ^ - 
- s - 4 

<1 


* + .i # 

~ "b & e * Series fumrnmda, 


35 


jus termsms 7^:777+77^7^ “ P°“' 


* Pen fervir aux {©tarnations, les 5 termes# 

. N n 0 r 3 a 


d»Ci* 
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et la fuitte donn&e feronc y—3=™. Et generailc' 
“ ment la fomme des termes jufqu’a queique terme 

, x . , . ~ 6 x 

“ —==—=====-■-excluhvement, lera—;— 

x.x + t x + iXr.'r.r xJ rj- 

‘ £ — 3 : Ft pour Ja fomme de la fuitte cntiere a l inn- 

“ aie, x devienc inSni, & ■ ----- = 6: done la fomme 

“ dc toute la fuitte eft 6 — 3 = 3, comme vous 
*' l’avez trouve. 

“ Cette methode eft le calcul des differences ap- 
“ plique aux Nombres ; & il faut vous avruer qua- 
44 vant que de l’appliquer aux Figures, & meme avanc 
“ que d’avoir ete Geometre, Je le prattiquai en quel- 
“ que fa$on dans les nombres ; ayant trouve encore 
" jeune gar* on que les fuittes done les Numerateurs 
“ fuflcnr des Unites, & dont les Denominaceurs fuflen# 
“ les Nombres figures, comme Triangulaires Pyrami- 
“ daux &c. etoient les differences i etts t x e *, j 8 ® 68 , fac- 

ic multiplies par les conftantes dc la fuitte -4---4—L 

1 1 2 1 3 

“ +7 4~ & pat confequent fommablcs. Mais 

“ quand je devins un peu Geometre & Analyfte, Je 
vis qu’il y avoic moyen de venir a bout de teiles 
£t fbmmations par une Methode generaiie, aurant qu’il 
etoit poilible; & que le ealeui des differences elicit 
4< encore plus commode dans la Geomeme que dans 
“ les Nombres, puis qu’il y a plus d’evanouiftements, 
‘‘ & que les differences repondeor aux Tangenres, les 
fomines aux Quadrature'.. Cerre methode gcncralle 
de chercher la fuitte ibmmatrice de la fuitte donnee, 

“ quand elle ed poilible, reuiht toujour.s, quand Je terme 
M de la fuitte donnee exprime Are.-viiquement n’a 
“ point la quantite variable envdoppe a-u une racine, 
e( iiy entrant dans fexpofanc; tk aloes, on peut tou- 

“ jours 
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is jours determiner ia fuitte fommatrice, ou prouvet 
“ qu’il eft impoflible d’en trouver. £c la chofe reuftit 
“ meme bien (buvent, lors meme que la variable en- 
6 ‘ tre dans i’Expofant. Mais comme il y a quelque- 
“ fois des Quadratures particulieres de quelques por- 
“ tions d’une Figure, done ou ne ftauroit donner la 
<f Quadrature generalle ou la Figure quadratrice; de 
“ meme on peut trouver quelquefois la Femme de 
“ toute la fuitte, ou d’un certaine partie, quoy qu’on 
“ ne puiffe pas trouver la fomme de chaque partie; & 
“ alors il faut avoir recours a des Methodes particulieres, 
“ dont on n’eft pas toujours le maiftre, noftre Analyfe 
“ n’eftant pas encore port6e a fa perfection. 


Prop. VII. Prob. 

Invcnire fummam Seriei cujus Numerators confti* 
tuunt lineam quamlibet eredtam in Triangulo Arith¬ 
metic© Pafchalii , Denominators vero conftituunt ii- 
ueam quamlibet tranfverlam. 

Solutio. Defignetur ordo linea? ereCfoc per p, ordo 
lineae tranfverfe per q, &ftt m aggregatum tot termino- 
rum primorum in iine& ersdi ordinis p f — t quot 
iunt unitates in q — i , arque fumma qwtefita eric 

- I *2.3. (Sc. <1 — ! 

— m X — ' . 71 —4 —= • 

f . p -p i . oc. p i' q — 2 

Ex, i . Froponatur Series -f -j- 7 -f To 4 ~ T J r j] J r 


Ubi Numerators conftituunt lineam fextam erectam, 
Denominators occupant lineam quartam tranfverlam. 
In hoc itaque cafu funt p— 6, q — 4. p -]- q —- 1 — g, 
q —.1 — 3 , ad so que m ■=. 1 8 4~ xB = 37 i e. tribus 

terminis ptimis lines nonce ered.e. Unde fit fumma 

— 1,2.3 _ 2*9 

37^6.7.8 56 * 


quaefua x B 


Ex. %. Conftituant Numerators lineam centefimam 
credam, & Ant Denominators Numeri Trigonales, qui 
occupant lineam tertiam tranfverlam. Turn eruat 

? 



P=igo 


m: 
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io» atque adeo fumma qusefita fie 


ioi x 


i. % 

JOO « 10 i° 


i? 

Gr, Si g ~z 9 formula fit qua exhifeetur ag* 

gregatum primi termini, uni asm femific fecundi, 
triente tertii, quadrant© quart!. & fic porrd, lines cu- 
jufvis ere&e ordinis p Trianguli Aritfametici Fafckdii, 




Prop. VIII. Prok 


Invenire fummam ejufdem Seriei, quando terminorum 
figna fiunt alternatim + & —*. 

Solutid. Summa quxfita exhibetur per formulam fim- 


pMciffimam 


Izzl 
P +1 — 


- « 


Ex, Invenienda fit fumma Series -~jr —~~ -f ~ — fj s 
4- — ubi Numeratores conftituunt li- 

* 495- 1287 1 3003* 

neam feptLnam eredam, Denomma tores conflituunt 
nonam traniverfam. In formula icaque pro p & q fcrip- 

sis 7 & . 9, fit fumma 


Manence eadem Serle Numeratorurn (hesnpe ftp* 
iimi eredi)- fi pro Serie Denominatorum iumantur 
Ittcceflivc • lines cranfverfse i d % 5“*, 4** Sumnue 


■©rant 




20* 


211 ■ 


quae 


poifuat icri&Ip 


—> -^r, r-, —‘udi tamNumeracores, mum 

Denominatores excerpunrur ex linea rranfversS ordinis 
leptimi. Idem eveniret fi loco feptimae, Numeratores 
confxituificne aiiamquamtibet lineam eredam ordinis p% 
Summse quippe oriientux ex applications cerminorara 

lines; 
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line® tranfverfsc ejufdem ordinis p ad terminos proxi* 
me sequences in eadem iine 4 
■Propofuioneshae duae noviflimoc potius elegances f'unt 
quam utiles; quare Formularum noftrarum demon* 
ftrarioncm Lcdfcris (olercia inveftigandam rdinquimus, 
ad Prcpofitionem ultimam jam propetantes, quas ter* 
tianv continet Serierum fpccieni, ob ufum multipliccm 
facts infignem. 

Lemma 

M N 0 P 

Sit Series qusevis -7, j z% p, -p, &c, cujus termino- 

tum Denominatores conllituunc progreffionem quam- 
libet Geometricam h, b z , P, P, &c. Sint etiam Nu- 
meratorum primus A prima diflerentiarum pri- 

marum B, prima lecundarum C, prima tertiarum D, 

quartarum B, & fic porro; Si fint & c - 

refpedtive, aggregata, Unius, Duorum, Trium, Qua- 

M N 0 , 

1 ' ¥' 1 ?' &c ' at ' 
que fine Numeratorum primus a (— a) prima diffe- 
rentiarnm primarum K prima lecundarum f, prima 
tertiarum d, & fic porro: & fit h — 1 z=zq* Turn ip- 
forum a, bf c, d, &c. valores erunt, 

4 = A — &—M 
b zzz h A -f- B 
€ z=z q h A -j- h B -\- C 
d~q % b A qh B -j- h C 4. D 

Si fic porro. 

Demonftratio* 

Satis conftat efle a ~ a, — A =. M. 

M N 0 P 

Termini p, p, p.ov. Numeratoribus 0, T] 

O o- o o c> ; &c* 


tuor, vei plurium terminorum Seriei 
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&c. expreffis pec A, B, C, D, &c. rransformantur in 

A A 4 - B A 2 B -I- C A - 3 B -j- 2 C -j- D 
cemnnos p -p-,- h , » .'. ^ - 

&c. Unde colligendo fummas terminorum, inveniuntur 
Numcratores a., / 3 , y, S', <£>c. nempe 

A 


cc -zzz 


|8 = h 4 - i -f R 

y == ^ -j- £ -j- 1 ^ "1“ b ~i* 2 . i? -j ~ C 

/ = -f b~ "h b x -J- ~h l -\-z h 3 5 -j~ h -f- 3 C ~f- D 

&c. 

Unde fumendo differentias fiunr 
b — * ^ ^ -j- z? 

r = q b A -|- bB C 

d ~q qb A -[- qb B -j- h C -ff- D 

& Tic porro, ut in Propoficione exhibcntur. 

Cor. i. Si Numeratorum M, N, 0, P, &c. differen¬ 
tia vel prima, vel fecunda, vel alia quardam derur, 
terminis omnibus port primos aliquot in Serie A, B, C, 
D, &c. evanelcentibus, Differentia b, c, d, CSV. tandem 
incurrent in Progrelfionem Geometricam in ratione i 
ad q. Exempli gratia, fi detur Numeracorum M, N, 
0 , P &c differentia prima B, erunt c d, drc. in ra¬ 
tione continua Geometric^ r ad q ; ut conffac per ip- 
forum valores q b A -j- h B, qqh A -j- qh B, &c. ex- 
iftentibus C — o — D~&c. 

Cor. z. Ordo autem prima: differentiarum B, C, D, 
&c- qua: hoc modo evanefcunt, idem eft ac ordo 
differentia: vel b, vel c, &e. unde incipic Progreffio ilia 
Geometrica. Sic ft B = o = C = &c. erunt b. t c, d, &c. 
in Progreffione Geometrica ; fiC = o=:D ~$c. erunt 
c, d, &c. in Progreffione Geometrica. Et tie porro. 


Lemma 6. 

Iifdem pofitis fit r terminus unde incipic Progreffio 
Geometrica in Serie differentiarum b, c, d, &c* & per 

P -j~ i 
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f-\-i deftgnetur ordo Termini in Serie ~p ft* Tv fa’ 

&C-. Turn Terminus ilie defignabitur per fradionem 
cujus Denominatore exiftente b e+ 1 Numerator eft 



x h ■' — l — qp — q z p* P —~~ ~~q } pX ?~~-l x 

nempe per n defignato ordine differentiae evanefcentis 
in Serie B, C, D, &c. ut & Numero terminorum 
a 4- bp, &c. item terminorum — i — q p, &c. 

Demonflratio. Per Lemma i. Termini iftius Numera- 
tor exhibetur per forraulam 


a 4 -bp -f cp . £~1 -|- dp 
fubeunte vices x in Lemmate ifto^ 


Lzz z J r £ c .(pi-i 

3 


Ergo ft fit, ex.gr. n—z, per Lemm. q. Ccr. z. erunt 
c, d, &c. in ratione continua i ad q. Numerator us¬ 
que in hoc cafu eft 


a -j- b p -j- c p x^q“ 4 * c t 3 PX 


T* * f 


x 2 —- X™—*■ x -— 3 4 - &c. Sed ft termini cp x? — E 
4 - cqp X'——• x~~~ *r & c - ducantur in 21 , & produ* 

~ 3 c 

dui addantur termini i -J- qp, pr odibit Series qua ex. 
primitur binomii i ~~ q dignitas i -f- q,■ = h1 Ergo 
produdum iliud atquale eft h ?— i — qp; adeoque ter¬ 
mini c p x ^ = - 1 - cqp* x &£' = —■ 

x/j ? — i — qp. Quo pado Numerator fit a-\-bp 
4 -i- x h F — i — qp, exiftentibusduobus termi-nis a-\~lp, 

ut & duobus —-i — qp, juxta fenfum Propofitionis, 
quoniam n—z. Atque cadem eft demonftracio in aliis 
caftbus. De Denominatore verb per fe fatis conllar. 

PrcP- 

z 
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Prop, IX. Prob. 

Invenire fummam quorlibet terminorum Seriei cu- 
M N 0 P 


iS h ’ // ! P' h# 


'Sc. cujus terminorum Denomin 


tores conftituunt progretTionem quamlibec Geometri- 
cam b, h \ P , Numeratores autern funt quan¬ 

titates differentia aliqua conftanti gaudentes. 

Solutto Sunto Numeratorum M t N, 0 , P t &c. pri¬ 
mus A, prima differenciarum primarum B, prima ie- 
eundarum C, prima tertiarum D, & fie porro; & fit 
ipforum A, B, C, D , &e. numerus n, atque h ~-1 — q,, 
Turn fiat a — A (— M) b —h A J r B, c ~cj h A 4 - k B 
4 - C. d — f h A -j- q h B -j- h C -]- D, &c. ut fine 
tot termini a, b, c d, Pjc, quot funt imitates in n- J- r. 
Terminorum iftorum uitimus dicatur r, atque per p -j- i 

, , ■ M N 0 P , 

aeiignetur numerus terminorum —, —, —, —, &c. quo¬ 
rum fumma requiritur, Dico fummam illam exhiberi 
per fra&ionem, cujus Denominatore exiftente h? + % 
Numerator eft 

a 4. bp -j- c p x ~ -f d P * x P ^T J r -j- ~ 


y '»- ~ l—qp — q-p 


,f— 1 


q^px- 


i v 
- x- 


•&c. 


- -- x &C. 

Z 


—■ q”~ J p x 

Dcmonftratio. Nam (per Lm. 6 .) per hanc formulam 

reprarfematur terminus ordine v 4 - i Seriei tt, tt, 

h n* h * 

& c - qui terminus if per conftru&ionem Lemmatis $•') 

tequalis eft: aggregato terminorum numero p - 1 - i Seriei 
- M N 0 P 

propofit* j, p F g, E. D. 


Ex, i o 
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Ex, i. Invenienda fit fumma novem tcrminorum Sc- 

riei &c. Sunt in hoc cafa h — x, q 

( = h — i) =i, 1=9, 8, A — r, B—i, 

C—o,=.D — &(• adeoque # = (quonians funtduo 
A,B,) Hinc fit 4 (= A)^=.i,b h A-\- B — x xi -f- *) 
~ 3 > c( = qhA-\-hB-\-C=zxi- i rZ'Xi-\-o) 
— 4 — r, Adeoque per formulam fit firnima quadita 

1 + 3X8 i J ~ i - i x 8 I0I3 

2 9 jia’ 

Ex. z. Quteratur fumma fex terminorum Serici 1x3 
4 * 3 X f + 6 x 3H- *o x 3 4 -1-15 x 3 s -fi 1 x 3M-C+. 
In hoc cafu funt q — n|, p 4 - 1 ~ 6 , p = 5, 

A—i, B — x, C = 1, D — o~E— &c. adeoque 
» = 3, atque4=1, £ = ’ -j-i = l,c= ~ + ~- 4 « 


1 = —, d—^ A -I- ----- r. Unde fumma qua:- 

9 *7 9 1 3 27 

fita fit = 19956. five __ _ 

,7 ,13 4. — 1 1 ,a 4 • 4 

1+7XS ++ —gX- i ;-i+ T X5--xrx 


M 


Cor. 1 . Ejufdem Serici, a termino prtmo -r in infini 


turn continuata^j fumma exhibetur per formulam finr 
plicifiimam ■== 4 - ==* + ==^= 5 4 - ==^=4 &c. 

h — 1 ‘ b — j j h — 1 j h — 11 

Conx. Sih^x, Seriei totius in infinitum continua- 
tx fumma habetur lola additione terminorum A > B, 
C, D, (£c. Et ha?c fumma eadem eft ac fumma line# 
eredtee refpondentis termino priino A, in Triangulo 
Arithmetico, cujus lineam tranfveriam occupant Nume- 

P p p p p latorefi 
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ratores M, M, 0 , P, &c. Quod facile conftat ex con* 
templatione Trianguli. Si itaque fuerint M, N 0, &e. 

M 

Numeri figurati cujufvis ordinis n, fumma Seriei — 

If 0 P x 

-|- \- -\- — + &c. aequalis erit Numeri binary 

dignieati ij n ~ Sic Series ±. 4- ± J- ~ 4. ~ -f &c. — 

z 1 ~ 1 = 1, ut vulgd notum ; Series — -j ! - -J r | 4 - - 

4- &c. — z n ~ l r=. z ; Series— 4 - — 4 - 4 ~ "t* & e >• — 

* 1 1 4 1 S ! 16 

z 3 ~ 1 — z 2 = 4, & fic porro. 

Scholium. Celeb. D. J*c. Bernoulli, in TracSatu fuo de 
Seriebus infinitis, folvic illud Problema. Invenire 
“ fummam Seriei infinirae Fradionum quarum Denomi- 
“ natores crefcunc in Progrefiione quacunque Geome* 
** trica, Numeraires veto progrediuntur vel juxra Nu» 
‘ c meros naturaies, 1, a, 3, 4, &c. vel Trigonaies 1, 
“ 3, 6, 10, &c. vel Pyramidales *,4, 10, zo, &c. 
Ct aut juxta Quadratos 1, 4, 9, 16, &c. aut Cubos i, 
“ 8, 27, 64, &c. eorumve mulriplices.” Ipfms fo'u* 
tionem confulac Le&or. Aliam verb, & quidem mui* 
:o generaliorem invenit D. A lie. Bernoulli illius Nepos, 
eamque (poftquam ei haec mileram, fed fine demon- 
ftratione) mecum communicare dignatus eft, in epiftoI& 
data 18° Septmbris 1715, miris quidem inventis refer* 
tiftima, quahbus me crchro dignatur vir Dodiilimus. 
De hoc vero Problcmate fic feribit. “ Pour ia fbmrne 
4i d’un nombre determine n de termes de la fuitcc de 
‘ s voftre Theoreme 7. [ CcrclLrium primum eft hujus 

Propofttionis] Fay troi;v6 cette formula -~r x 
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w Us Coefficients des termes immsdiatemen; prece- 
11 dents* Et en mectant dans cette formuk p 4 - ? 

“ pour n% ti* pour m, & en mukipliant tout encore 
“ par c m ~ l , on a la foludpn de volt re trob. 

« iX m '”. Et me monuit Vir peritiffimus hanc fuatn 
formulam generalem in noftram particularem {Cor. i. 
hujus propofitionis) migrare quando n = oo; quippe 

turn evanefcunt f , n t n. n . r LrJ: . Z~± t &c ref- 

i x 3 

pedu ipforum m n . A, B, C, &c 9 adeo ut Scries in eo 
cafu fit —— a ~\——— h 4 —-— c -j~ &c. qua: om- 

m — i m — i'm — i x 

n a a b e » 

nino coincidit cum nofira-- -f- ====—i +- ==~ 3 4 - 

yy% ^ i Yfi 11 ' Tfi "" i \ 

&c. 

Ad hue aliam hujus Problematis folutionem, & quidem 
ab hifee admodum diverfam, invenit D. Taylor ope 
Methodi fuse fnerementorum. Viri dodiffimi rogatu, 
ad eutn miferam formulam mcam fecundam pro foli> 
done Problematis ll di , item formulas alias fpedantes ad ’ 
Proportioned tertiam, quartam & quintam, fed fine de- 
monft rationibus: quippe non dubitabam quin Vir acu- 
tiffimus, atque ipfe Methodi idius Incrementorum In¬ 
ventor, hifee, vel faltem paribus inveniendis par diet. 
Refcripfit fe harum folutiones inveniffe, & fimul alia 
qusedam communicavit ad hujus methodi profedum 
multum facientia, qua: jam noftro hortatu indudus hir¬ 
es fubjungere dignatur.. 


Appendix 
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APPENDIX 

Qua metbodo dtVersa eadem materia traBatur: 
AuBore Brook Taylor, LL. T>. 5. Seer. 

H Ortatu Viri Clarify cui nos innumeris oiBciis dc- 
vin&iflimos eile libenter fatemur, iequentes jam 
Propofiriones exhibemus, quas quidem in aliam occafio' 
nem refervandas eile decreviflemus, ni tequum vifum 
fuiflet parendum efle imperio amici qui, dum Propofitio- 
nes quafdam precedentes fuas olim nobis inveftigan- 
das propofuir, earum inveniendarum occafionem dedit. 


Definitiones. 

r. Quantitatis cujufvis variabilis valorem prasfentem 
deilgno literal fimpliciter feript^, ut * 3 valores prece¬ 
dences diftinguo lineolis eidem litere ex parte fupe- 
sriori pofitis, fequentes lineolis ex parte inferiori fcrip< 

a 1 

tis. Ut vi hums Definitionis Tint x, x, x, x, x, ejuf- 

t U 


dem variabilis valores quinque continui, exiftente fc va- 


lore praefenri, x proxime pmerito, x fecundo preteri- 
to; x proxime, atque at fecundo futuro. Et fie de aliis. 

t ft 


Ad eundem modum Hint; interpretanda; lineole que 


ll t 

incrementis apponuntur. Sic funt x, x, x, x, x, ip- 

. .>«»//.. r 


V 

bus x valores quinque eontinoi; ut fit x incrementum 

iecun* 



\ 


0 


77 ) 


fecundum ipfius x 3 fa* .v incrementum fecund um ipfius 


x, Et <ic de aiiis. ,, . 

Cor. Vi hujus Definition^, .v *=:*, x 4 -*~a'» 

* ' * ) 

x 4 - x — x. fit fic de aiiis hujufmodi* 

• •• f , 

Quango ufe venic ut varlabiiis quantiras, puta a-, 
fpeSanda ft tanquam Incrementum, ejus Integral de- 
figrso htera inter uncos £ ] inclusiiu Itlius etiam hite- 
gud.is [a] integrate fvei ipfius x Integrate fecundum,) 
deiigno numero binario uncorum priori (uperimpoftto, 
a 

ut [>]• Tftius etiam Integrals Integraie (vel ipfius x 
Integrals tertium,) ad eundem modum defigno numero 

3 

ternario, ut [ x ]. Et fic deinceps. Unde vi hujuS 

3 2, 

Definitionis conftituun: [x ], [,v], [*], x Seriem 
terminorum, quorum qnilibet eft ipCum immediate 

% 3 

prtecedentis incrementum primum, ut. fit [a] = [at], 

lx] = [*]» * = [*]• 

Lemma. 

FadH x v ex Multiplication Quorum variabiiium & 
v, incrementum eft xv - r x v. 


Nam audtis variabilibus per propria increments, fitnevum 
prod uc a urn x JJ-* xv -f- v, five % v * v -j- x * x v, 
hoc eft a v x v -f- x v (pro x -j- a icripto * per Def. i.) 

Unde dempto priori produ(So xv. teftat Incrementum 

V -f- x V. 

Q.q q q q 7 rev. 
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Prop, I. Tbsor. 

Fjufdem Fadi x v Incrementum, vd primu m, vel ie- 
cunuom, vd terrium, velaliud qaodvis, cujus ordo de- 
llgnarur per fymbolum n, exhibecur per formulam hanc 
generaiem 

, . «— i , n —i n — % 

xv~i -n x v 4- n *- x v-\-n* - v- 

» /»-!• 2 , « a _ 2 * a .3 

x v 4 ~ &c. 

3 '-\ 

In hac formula hare Hint obiervanda, i mo Termino- 
rum nuraeri coeffirientes i, n, n x- 1 , »x — x v-— 

2 a J 

&£• iidem funt ac in binomii dignitate n. z do Numeri 
n, n — t, n — z, n—3, &c. ipfis a: infraferipti de- 
fignant numeros pundorum quibus defmiuntur Incre¬ 
ments. $ tn Lineote / , () , tU , &c, ipfis a: infraferipti, 
interprerands funt per Def. 1 4'% In quovis Termino 
numerus pundorum ipfis fimul infraferiptorum, 

eft n. Sitv-g. n — 4: rum per forniuJam, ipfiusx-u 
incrementum quartum prodit x v 4 x v 6 x v 
4 x v -!- x v. :: ' v " ” " 

’ Ut t V //// 

Theorema hoc generate demonftrari potefl; per In- 
dudhonem, incremencis continuo fumptis juxta formam 
in Lemmate precedents craditam. Sea & colled^ 
forma Seriei ex hujufmodi calcuio, Theorema eciam 
demonftrari poteft per Methodum Incrementorum, ad 
eum modum cujus fpecimen mox dabimus in demon- 
flradone fropofitionis tertis. 

Prop. Ih Twer. 

Ipfius xv Integraie primum [xv] exhibetur per Se- 
1 3 4 

nem [x]v — [ *] v-|- [#] v—[x] v $c. 

t * ft * * fit . V 

Series autem ita terminator, ut fit = [.% ] v 



C 679 5 

[x] v — 


[x] v ^ = #<s. 


Nam fumendo incrementa reftituitur propofitum x v 
Cor. 1 . Datis duobus ex-iftis f.v], [ xv ], |*[x]ir 


s 


datur tertium. Item dads tribus ex iftis [x], [xj, 

p , ' 

[xv], [_[ *] y J, datur quartum, Et fie porrd. 

Cor. 2. Si y — o, datur [xv] ex dato [*]. Si 

s 

y=.o datur [xv] ex dads duobus [x], & [*], Si 

S 3 

y — o, datur [xv], ex datis tribus [*], [*], [*]* 
Et fic porrd. 

Ex . 1. Sit exemplum hujus formula in inventione In¬ 
tegrals ipfius —, dato nempe z, atquc exiftente 

& Z> Zj Z> * 

/ ft f/t 

■y = o, qui cafus eft fpecialis Propofitionis fecunda; 
Tra&atus prarcedentis D ni Monmort. Fatfto itaque x = 


!—, funtC*]= — ft. C*1 


&ZZZ> 

/ ft ttf 


atquc [x] 


1ZZZZ' 

* ! a 


izX] zzz* 

• • « If 


I zxz zxi 

• • • ft 

fit Cat*], hoc eft 

*""* f u in'*-* 


* Unde per formulam 




35 * 


V 


V 


zzXXzzz IZXZZX 3 &Z 

. J . / It • • - 0 ft 
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Ex. a• Sit aliud exemplum in inventione Fnts- 
gralis ipfius nap, ubi eft x=i, atque datur 

Turn pro * fumpto a~, 81 pro v fumpto n, nz x — u 7 
hoc eft x — ax, feu x 4- x — ax t adeoque * — 771 x, 


X 

atque x~y±-\' Regrediendo itaque ad Integrals ft 


03 


[ x] - ; item [# ]-j i =rp== > , item [ .-< ] ;= 

& fic porro. Adeoque (quoniam * — a x,) func 


[ *] 


r v ] =r -fL£_ r v ] 
> L 7 J ~—71' L A J 


a—s : * 


=» <->v. Unde 


i; 


per formulam prodit [ na ~ ] = -OIL — i==J 4_ i 

«— I «■— I|* 1 4 — 

In hoc exemplo continetur Solutio Problematis, de 
quo agit D DUS de Monmort in Propofitione nona. Coin- 
cidic autem formula cum ea quam exhibec ills in 
Corollario primo ejufdem Propofitionis. 

Scholium. Poflunt etiam ex Me formula alii deriva-' 
r! vaiores Integrals quxfiti, pro vario modo quo in- 
rerpretantur Incrementi propofiti fact ore-. Sic in ex¬ 
emplo fecundo integrals ipfius n a^ exhiberi poteft per 

». , 2 ^ 

formulam **•[>] — a — ia z [n] -f 4 — i. 1 4*f n\ 

i * * ,, 

— &c. pro x nempe fumpto n , & pro v fumpto a~„ 
Sed de his fortafle alia occifione fufius dicemus. 


Prop. IIL Tbeor. 

Ejufdem * v Integrate, vel primum, vel fecundum, 
vel tertium, vel aliud -quod-vis cuius ordo dej'lgcaru^ 
fymbolo n, exhibetur per Seriem ia Me forma gene* 
»■ ' n w-4-.i 

rail prodeunrem f*v} = f xj v _ # rj.] v 


.J. n x 



n ~j~ 
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» i~ i 


-h »x- 


zL' [ » ] v — »x ’izL 1 x —ft [ * ] v cH. 


Colleda forrai Seriei ex Propofitione prsecedenti, 
Coefficientes J, — # * ?-tJ, — n% fti- 1 x £?r. 

ftc inveniuntur per Methodum Incrementorum* Pone 

n n «-j-i n~\~l »~f-3 

l xv]~ A[x]v -\- B[x] v 4* C [ x ] vA-D[x ]v4-£fc # 

* / • /' ** * tf> V 


Turn audio » incremento luo »= i, atque ipfis * 4 , B, 
C, D, &c. incrementis fuis contemporaneis ^ 4 , C, £>, 
ut jam evadant n, A, B, C, D, &c. fiet novum 

J f f t f t 


fl fi | 

Integrate (quod Integrals eft ipfius [xv\) [xt/] — 

„_l_, «-f-» w-j-3 »-f-4 

A\ * ]v-\-B [x]v-j-C[Ar]i;-|~D [ x ] v ft- &c. Hujus 

, f f * f ft *• f tf 

itaque Incrementum primum coincidere debet cumin* 
tegrali prius pofito. Sumptis ergo incrementis, fit 
n »• -J -A -}- B n A~ i -|- C”+? 

[ x o>] — A[ x] v ’ [x]v 1 [x]v > [ x]v-{- 

* I H ", — "I V 

-j— 23 —C —|— 2) 


idem ac Integrale prius pofitum. Itaque terminos ho¬ 
mologos inter fe comparand© fit 1 ao A — J. Unde eft 


A datum quid. Sed ubi » — q, eft .4 — i, ergo 
A = i. 2 . do . B — B J r A, hoc eft B —B ft- B ft* 1 , leu 

/ t * 

23 — — 1 =— »• Ergo regrediendo ad Integralia, fit 
B — — n-^r a. Sed ubi n — o, eft B — 0 . Ergo a — o, 
atque B —— 3 ti0 . C—C-j-g, hoc eft C — n. Regre- 

R r r r r diend© 
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n n 

diendo itaque ad Tntcgralia fie C— ~- J rb, Sed ubi 

n n 

n — o, efl C = o Ergo h — o, atque C---, hoc eft, 

7j 

71 x — i 4 W . Ad eundem modum invenitur D — _» 

2 T 

X —ZJ x Et fic pergerluo invcniuncur cceteri 

2 5 

Goefficientes. 

Scholium, i. In hac Propofitione cornparati cum 
Propofitione prinki, cernitur fingularis quxdam relario 
Incremenca inter & Snregralia- Ut cnini in Arithme- 
tica vuigari, Mukiplicatio & Divifio iunc invicem ita 
contrarise ut fi Mukiplicatio defignetur per Indicem 
affirmativum, Divifio defignabitur per Indicem cum 
figno negativo; fic etiam in Merhodo Incrementorum, 
fi Increnientum defignetur per Indicem affirmativum. 
Index negativus Integrate fillet. Sic in Propofitione 
prima, fi pro n fumacur Numerus binarius 2, per for- 
rfiulam exhibebitur ipfius *t> incrementum fecundum, 
nempe xv -j- z x v -f- x v ; Sed fi pro # fumacur nume¬ 
rus negativus — 2, ut jam quxratur ipfius * v incre¬ 
mentum (ita loqui iiceat) negative fecundum, fquod 
idem ell ac Integrale fecundum) prodeunt coefficien- 
tes iidem ac fi fumacur n affirmative in Propofitione 
praffienti: atque incerprecatis infuper ipfis x, x, x, &c. 

234 — z ' —3 ft — 4 

per [ -v ], f x 1 , [ x ], ere. Series fic omnino eadem ac 

/ ft 

per Propofitionem prrefenrem prodir, ubi quazritur In* 
regrale fecundum. 

2. Ex his autem formulis quafi fua fponte proce- 
dune formuix Propofitionuai undecimse atque duode¬ 
cimo: Libri de Mechodo Incremencorum. Nam pro 

inert" 
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increments fcribe Fluxiones, atque evancfcendbus in- 
cremenris fiant jam omnes *, x, x x t &e. inter (c x* 

* / ft /// 

quales, atque ..migrabit ilatim hare Ptopofido fecunds, 
in illam undecimam, atque pt-dens tottia m dlam quo* 
decimam. Quod quidem exempli, m {'at is inkgne eft 
Methodi Nextenianie, qua colligk ilie rationes Fiuxio* 
num ex rarionibus uldmis Ineremenrorum evanefeen- 
tium, vei ex primis nalcendum. 



P Rascedentium impreffioni intentus dum Tvpothe- 
tarum erroiibus corrigendis do operam, arque ea 
occafione in animo ii!a feepms revolvo, (ubiit Artificium 
illud quo jam oiim ufus eii D Jac Bernoulli in inven- 
tione quarundam S'erierum, ope Progreffionis Harmo¬ 
nica’ cujus meminitD dc Monmart in Scholia 6 . Prep. V. 
prarcedenre commode criam applicari poffe ad mven- 
tionem ipfius Vonmortii Propofitionum i is , 3 :i *, 4 '% 
atque id genus aliarum ahquanto fortafie generaiio- 
rum. Hoc in fequentibus paucis oftendille, credebam 
Le&ori non fore ingratum. 

Theorema. 

•Sit Progreilio Arithmetical, p‘4- #1 ? Hr z n > &c. cu¬ 
ius termini finguli- tucccftive defignentur per *, Sc 
junto b, c, d, O'c. quivis mukiplices differentia: darre 
n terminorum Progrctiionis iftius Arithmetics?. Sint v?, 
B, C. D, &c. Numeri quiiibec daci, 6c confticeatuur • 

iraciiones qaotvis f, Ap,- Ap ,-TR 6 V- Wo 
v fucceilive fcriptis valoribus fuis t>, p ■ », p &r. 
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ex harum fradiionum qu&libet, oritur Series Harmoni- 
ce proportionalium - Sic v g- ex fradiione prima 


oritur Series A 


A 


, —-—, , &c- Dico quod aggre- 

/> f 4 - n f -f~ 2 » * 

gatum quotlibet bujufmodi Serierum in infinitum con- 
tinuatarum in terminis numero finitis exhiberi poteft, 
ft modo fueric numeratorum A, B, C, D, (Sc. aggrega- 
tum atquale nihiio. Duobus exemplis hoc fiet mani- 
feilum, 

4 _ 4 

Ex. Sint dure tantum fradliones — , atque 

exiftente b — j n. Scribantur Series harmonica; ex his 
formulis ortte, eo ordine, ur termini, in quibus func 
denominacores tequales, iibi invicem refpondeant, & col- 
iediis fummis terminorum homoJogorum, prodibit ag¬ 
gregating Serierum in terminis numero finicis, ut in 
ealculo appofito videre eft. 

At , A , A , A , A , 0 . . A 

—4-—;--}- 1 -4-,-f- —j-b &c. — Senei ortae ex — 

f 1 p -{- n 1 p -f- z n 1 p 1 p -f- 4 n 1 x 


p ~P \ n p -f- 4 n 


-f- & c ’ — Seriei ex 


x+ 3 n 


—dL „±—A —l 

p p -j~ n 'p Z n 


+ o + Aggreg. Series. 


Ex. 2 . Sine tres fra&iones 


A 


B 


, + .»• *+ 7 i' exili ' 
entibus b — z a, c — ^n, atque A -j- B 4- C — o. In 
hoc cafu Calculus fic ie habec. 

A + ••• +&'- = Seriei on* ex~j? 

x-j-m 

€ 


^ y ^ T _ 

/ |- 2 w { > + 3 » 

B . B 


^~P Hh 2 w * 1 


~f~ • • . • ~f“ &Cn '~ 


Seriei ex • 


4 --— 

1 p 3 n 


4- * .... —Seriei 


ex 




A t A , A+ B , A + 3 4-C — o f A ‘ , 

? +p— ri 4 ^ , n \ 74~ gregato oe-. 

rierum, 

Ubi 
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Ubi etiam prod it aggregation Serierum in terminis 

numero finitis, nempe — -f. ~ 4 —f- ob Nume* 

r f 1 P ~p w f -p 1 n 

ratorum A, B, C, aggregation aequale nihilo. Et ad 
eundem modum demonftratur Theorema in aliis cafi- 
bus quibufvis. 

Cor. i. Ex his principiis derivari pofiunt innumera: 
Series in infinitum continuata;, in terminis tamen nu- 
mcro finitis fummabiles. 

Caf. i'. Sint — & formula duarum Serierum 

y x x "p b 

harmonicarum quarum aggregatum prodit in terminis 
numero finitis per fuperius demonftrata, Turn, formulis 

^ A b 

iftis in unam fummam colle<5Hs, fit-=f=z formula 

*x * i -b 

Seriei fummabilis. Sint v.gr. A — J-, p=.i, n—z, 
atque & = 372 = 6. Turn formuke Serierum harmoni¬ 
carum erunt gj, & ppp. formula Seriei compofitae 


fummabilis erit -k__ Serie ilia exiftente —1— 

X x X + O 1X7 

a—r -1 --j- &c. atque fumma Seriei, per 

‘3X9 ‘ 5x11 ‘7x13 * * * 

calculum in prasmiffis demonftratum, erit —- + ~— 

q——. Sint tres formulas Serierum harmonicarum 

“p,. (exiftente A B ~\~ C — o, ut fit Se¬ 

rierum aggregatum finitum per praemifla-) Turn for¬ 
mulis in unam fummam colle&is fit 


A x x + b x x -+-.c B X x x x - f- c -f~ C x x X x 

x X x -j-* b X x -f- c v „ 

mi nis re vocatis ad formam factor uni x, x xx ~r k, 
x x x b x.v c,) 


A c b A c c — b 8 X x A B --f- C X x X x 4- b ^ ^ 
X x X - j-' 0 X X + c 

s r f r r C 


Cii 
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(ob A B C o) 


^cb - 4 *' c —j- B x c — b y x 


foi 


x X x b xx -q« c 

mula Seriei fummabilis. Si quatuor Tint FradHones 

, (exiftente A -f- B + C -f- Z 3 —: o) 


B 


D 


x ’ x -f- b' x -f- c' x -j- d’ 

ad eundem m od am iav eniet ur formula Serie i fummabilis 

jibcd-^Acd-\-BXc —b X d — b\ X x \~B<d — b-^-Cxd- — cjx x X x-\~b 


xxx -f b x x c x x -t* d 

Et fic pergere licet ad formulas ad hue magis compo* 
fitas. 

Caf. 2. Et fi piures fint formula: Serierum hujufmo- 
di fummabilium, quarum denominatorum fadores ex- 
cerpantur ex diverfis progreiiionihus Arithmeticis, ex 
iftarum formularum quotvis in unarn fummam aadi- 
tione, conficierur formula nova Seriei fummabilis; 

Sint e. gr. formulae dues Serierum fummabilium —— 


& excerptis x ex Progreflione Arithmetical, 

a, 3, 4, & c >. % ex Progreflione Arithmetica r, 3, 5% 
OV. Turn ex his formul is in unam fummam collecftis 


fiet formula nova j L±J t vel, (expofi- 

xx x i y % x 2 _ _ 

to s per x & numeros dates) 

' XX x-\-3XZx— txix -f 1 

Cor. 2. Hinc omnis Series in infinitum continuata 
fummabilis eft, cujus termini defignantur per FracStio- 
nem, cuju* denominatoris faftores excerpuntur ex da¬ 
ta quilibet Progreflione Arithmetica, numerator autem 
eft multinomium, cujus dimenfiones funt ad minimum 
binario pauciores, quam funt dimenfiones Denomina¬ 
toris Nam omnis hujufmodi fradtio refolvi poteft in 
tot fraeftiones fimphees, quot funt dimenfiones (hoc 
sit, quot funt fatftores) Denominatoris- quarum nume- 
ratorum aggregatum eft nihil. Sit exempli gratis, 

formula 




( ) 


formula cblata a '' ~ ^ *L^XJL , Pone bane for- 

■* X x -tf* & X # ~f" c * r “ 1 ^ ^ 

mulam arquari aggregate fradionum — -f--f~ - : -™ 

4- — 7— ,• Turn fradionibus ift is in unarm fummam eoiledis 

1 X -f- d 


fiet Abe 


A e el'-- Be — b ■*, d 


x x 


4 - A d 4 - B x 


£ -rx d — c x %x * ~f- ^ 


-}- .4 -j-- B -}- C 4- D ■< x x x 4- 0 x x 4- application ad 


x: 


X X £ X X -!■- 


C x- x 


4- 


c, -}- /3 ~|- 2' x x X 4 - & 


X ' x-\ 't , x I- C X X - r ^ 

Unde per conrp«rat*o«iem tefannoruro homuogorum 
fit Abed ~~ ^ v £j : x ~b X J-3 jS, 4 </5 
X gL •*■ " *— b | C* ti —^ — J5 —j~~ C? /j Qa 

adeoque J — ■?* , £ ~- 

c—bxd — b 


Ad ~ B xd■ 

d — c 


, D= —,4—B—C, Quo pad© 


formula oblata refolvitur in fradiones fimplices 

& — Ac d . y — A d 


a, 


T 


4 - 


b e dx 

B x d — b 


d — c xx —j— c 


e — £ X — b xx -\- b 
, —A—B—C 
~r -TqTl-> ex quibus ortarum Serierum ag» 

gregatum, hoc eft, fumma c eriei ortaj ex formula o’t> 
j a a 4~ $ x y x x x -t~ b . 

lata xX^X^ x ,-T-/ P er j 3m dida P rodk 
in lerimms nurnero ftnitis. Quod vero dimenfiones 
numerated. in Jormuia oblata, debeant efte binario ad 
minimum pauciores, quam funt dimenfiones Denomi- 
natons, hinc conftac quod in redudione fradionum 

J’ rqp- x Zf~ c , ^ uillbet numerator A,B,C,D t 

dusitur 
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ducitur in crones denominators excepto uno, nempe 
fuo ; unde prodeunt Numeratoris Dimenfones unitace 
pauciores quam font dimenfiones Oenominatoris. Sed 
per squationem A B -j- C D — o perit altiflima 
dimenfio in nuraeratore ; Unde foperfunt Numeracoris 
Dimenfiones ad minimum binario*pauciores quam sunt 
climenfiojies Denominatoris. Ad hoc veto Corollarium 
revocari poifunt D. de Monmort Propofitiones t da & 5‘ a . 

Cor. 3 . Item oblati formula juxta Caf. z. Cor. 1. 
adhuc magis compofid, ex iidem principiis perlpici 
pored an fit Series fommabilis. Sint progrcdiones 
dual Arithmetics 1, 3, &c. z, 4 , 6 , qurrum 

termini homologi defignentur per x & z, & fit formu¬ 
la Seriei oblata — — ^=LJ L X •' — '2^= r t vel ( pro z> 
X X 4 - z x z * z 4 - z 

fcripto x -f- 1, & fadoribus Denominatoris in ordi- 
«. + (2 X 4 - y x z 

nem coaais) —— ~ -==—— === . Pone formu- 

x * x 4 -1 x x -J- z x x -J- 3 

P 

lam hanc squari aggregato formularum -=~—, 

XXX -j- 2 r 

■=== ~== , Serierum per fuperius dida fommabi- 

x - r 1 x » 4- 3 

lium, ut v forroulis his noviffimis in unam fommam 


colledis) fit 


P x x -j~ i x x -f- 3 ~1~ x x •/ x -1- z 


feu 


3 _P 4 4H±^1±Z±M£. 0x + yx* 

XV, sc 4 ~ x * -j- Z X X -f- 3 x X-tf-j-1 XX-fz Xx' ! " 3 * 
Hinc comparand© cerminos homologos oriuntur squa- 
tioncs 3 P — a., 4 P + z g>^— (2, P -j- y . Unde 
eliminaci' P & per debitas operationes Analytical, 
prodit squado z a. — 3 (2 -f- yG , qua definitur re- 
lacio qus later coefficientes a (2, y intercedere debet, 

ut Series orta cxxomiula oblata ~ ^ ^..^ ■ " ’1 .- 

fit 
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fie fummabilis. Ad eundem modum fi formula ob!atm 
Denominatoris fa&ores excerpantur ex tribus Progre- 
flionibus Atithmeticis, invenientur duae asquationes 
quibus definiantur relationes coefficientium Numerato- 
ris, ut fit Series fummabilis. Si quaruor fint Progreflio- 
nes Arithmetics, Coefficientium relatio definietur per 
rres arquationes- Et fic porro. Et in hujufoodi for- 
mulis uc fint Series fummabiles, haze infuper obfer- 
vanda (tint, Primo ut Numeratorum dimenfiones Tint 
ad minimum binario pauciores quam funt dimenfio- 
nes Denominatorum, Deinde uc ex fingulis Progreffio- 
nibus Arithmeticis excerpantur ad minimum duo fado- 
res Denominatoris. Denique, quod fi Tint duo velpiures 
fadores Denominatoris inter fe squales, poncndum fit 
tot etiam Progreffiones Arithmeticas, ex quibus excer- 
puntur, efie inter fe cequalcs. Prsmiffis attentius per- 
penfis, hsc obvia erunt. Ad hoc vero Corollarium 
facile revocantur D. de Monmri Propoficiones 3 tia & q'V 
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